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PREFACE 



Tnis report Is produced by the Secondary Science and Math- 
ematics Inproveroent Program at the Far West Laboratory for Educa- 
tional Research and Development. It Is part of an Intensive 
study of Intermediate science education conducted In California 
and Utah. Our overall goal In this research was to describe and 
understand the combination of student, teacher, and currlcular 
factors that characterize effective science Instruction. 

In this volume, our goal Is more limited. We portray the 
ways In which eleven teachers In the study taught two topics In 
seventh-grade life science. No evaluation is made of these teach- 
ers' Instructional strategies as we seek only to give readers an 
Idea of what Intermediate life science classes are like. Later 
documents will analyze different combinations of teacher, stu- 
dent, and currlcular characteristics to Illuminate what makes for 
effective science teaching. Those Interested In receiving fur- 
ther reports from ths study should contact the Secondary Science 
and Mathematics Program at Far West Laboratory. 

He thank Dr. Virginia Koehler. Mr. MIchaiH Cohen, and Dr. 
John Taylor. Teaching and Learning Division. National Institute 
of Education, for their support In this and other work. Their 
Interest In exploring Innovative ways of approaching the problems 
that confront educators and their encouragement of educational 
excellence are appreciated. 

We also thank the teachers and principals who collaborated 
with us In the conduct of this study. Their willingness to 
welcome us Into their classrooms and schools and to describe 
their programs have helped us to understand better the current 
state of Intermediate science education. 

Many Individuals helped In the preparation of this report. 
Authors of Individual portraits are Identified on the title page 
and In the portraits. Dr. Andrea Lash edited this volume and 
supervised Its production with the assistance of Jeremy George 
and Thomas Rounds. Madeline Finch and Betty Hey prepared the 
final copy. To all. thank you. 



John R. Mergendoller 
Principal Investigator 
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INTRODUCTION 



Pre-college education In science Is a subject of fresh 
concern in the forums of national self-assessment and public 
policy. Termed by some critics as a "crisis" (American Associa- 
tion for the Advancement of Science. 1982). the concern centers 
around data Indicating that very few of the nation's students 
experience lengthy science curricula, that students' science 
achievement has declined durlns the 1970s (National Assessment 
of Educational Progress. 1978). that large portions of teachers 
who teach science are not qualified to do so. and that mucn of 
the available curricula do not represent the multiple goals of 
science education or recent advances In technology (Good & 
Hinkel. 1983). Science serves as a good specific example of many 
of the general problems that plague education today (National 
Commission on Excellence in Education. 1983). Furthermore, sci- 
ence Is viewed as an especially Important example because of the 
Increasing role that science plays In shaping our society. 

Most students first encounter science as an Isolated subject 
In junior high or middle school. We suspect that their first 
experience of a science class may have a major role In forming 
their perceptions of science as a discipline, avocation or future 
career choice. Consequently we believe It Is Important to focus 
analysis and Improvement attempts at the Intermediate grades. 

In the professional lives of teachers, there Is also signi- 
ficant change at the Intermediate level. For the first time, 
those teaching science are science teachers skilled In a particu- 
lar subject natter. With subject matter spclallzatlon comes 
opportunities to foster professional Identification and provide 
specialized training to help Instructors become better 
teachers. 

Because of the confluence of these trends In the lives of 
students and teachers, we have focused a major research effort on 
effective science Instruction In the seventh grade (Mitman. Ner- 
gendoller. A Guthrie. 1983). We have chosen to look at life 
science because this subject Is frequently taught at the Interme- 
diate level, and It provides a foundation for high school bio- 
logy, the science course taken by the majority of high school 
students. By Illuminating effective Instructional practices, and 
then developing programs to help other science teachers become 
proficient in these practices, we hope to affect the quality of 
science education In the United States, and Indirectly, the 
scientific preparation of America's citizens and scientists. 

This document Is a first step In the understanding nf effec- 
tive science Instruction. In It. we portray the Instructional 
procedures used by eleven teachers during two topics In seventh- 
grade life science. We hope the profiles will be Interesting to 
those curious about students' Initial experience In science 
classes. In our work with educators we have learned that many 
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people would like more opportunities to observe teachers and 
students In classrooms. Teachers, for example, have asked how 
other teachers organize and deliver Instruction. Researchers who 
have not observed science classes have little Idea of the acti- 
vity and numerous materials Involved In laboratories and demon- 
strations. In addition to satisfying curiosities, we expect 
these portraits to be useful to those Implementing staff develop- 
ment programs or new curricula. Without an understanding of the 
status quo. Intervention efforts may focus on Inappropriate goals 
and be Ineffective. Agreeing with Stake and Easley (1978) that 
"the teacher Is the key" to currlcular change, we believe that 
the classroom reality of this key actor must be understood before 
plans can be made to change it. 

The Intermediate Life Science Study 

The overall goal of the Intermediate Life Science Study Is 
to describe and understand the combination of student, teacher, 
currlcular. and task factors that characterize effective science 
Instruction. In working toward this goal, we studied eleven 
classes during a school year and collected three types of Infor- 
mation about those classes: background Information, which 
Includes Initial student and teacher characteristics; classroom 
process variables, which Include teachers perceptions of and 
practice during Instruction; and outcome variables, which Include 
measures of student knowldege. cognitive skills, and attitudes. 
The profiles In the chapters that follow are based on the back- 
ground and classroom process data obtained through teacher Inter- 
views and classroom observations. 

The 'dleven teachers In this study were volunteers who 
allowed us to observe one life science class. There were no 
stringent criteria for selection of the class; teachers sinply 
nominated a class that was typical of the seventh-grade life 
science classes at their school. Four of the participating teach- 
ers were employed In three schools In the greater San Francisco 
Bay Area. The other seven teachers were employed In five schools 
In the greater Salt Lake City area. (The smaller number of 
teachers In California was due to the fact that a full year of 
seventh-grade life science was not as common there as It was In 
Utah.) One school was located In a rural area of Utah, while the 
other seven schools were In suburban areas. The socioeconomic 
conditions of the schools' communities were generally similar, 
ranging from middle to upper-middle class. Total school enroll- 
ment varied greatly, ranging from 492 to 1532 students. 

Observations were made of each class during two topics of 
instruction, one In late Winter and one In Spring. One reason 
for building observations around specific topics was to enable 
descriptions of how different teachers handled similar subject 
matter. A second reason was to create opportunities to observe a 
variety of actlvltes within a single classroom. Selec^clon of the 
two topics for each teacher was based on four criteria: 1) that 
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the topics be part of the teacher's normal plan. 2) that each 
topic last at least 5 days. 3) that the two topics represent a 
contrast In level of organization (micro vs. macro), and 4) that 
commonality across teachers in the topics be maximized. 

A summary of the classrooms and a list of the topics taught 
in each are provided in Table 1 to aid readers In selecting 
classrooms of Interest to them. The table Indicates that four of 
the eleven teachers are female. Three of the teachers have a 
masters degree, and all but two teachers have some specialization 
(major or minor) in the field of science. The general teaching 
experience of this group ranges widely from 1 to 24 years. The 
sizes of the teachers' classes at the start of the school year 
ranged from 24 to 32. The table Indicates several topics common 
to three or more teachers: cell structures and genetics, pro- 
tlsts. ecology, and human organs and systems. The profiles in 
. le chapters that follow describe each teacher's general approach 
to the topics and provide examples of Instructional activities as 
they occurred in the classrooms. 
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TEACHER 1: JULIE STONE 



by Ken Peterson 



Introduction 

This Is a brief description of Julie Stone's 7th-grade life 
science class at Brooks Junior High School. The first set ot 
observations were conducted In early December, 1983. The topic 
was reproduction and Inherited traits. The second set of obser- 
vations occurred In April, 1984 and covered the topic of ecology. 



Background and Vlewpolats 



Julie is an enthusiastic, energetic, and pleasant person. 
She has a quick pace about her and works hard at her teaching In 
terms of time and preparation. This Is her fifth year of teach- 
ing, all at Brooks, and her work still Is characterized by novel 
approaches and organizations. She has a strong Interest In the 
out of doors and microbiology and does a good deal of nature 
study on weekends. 

Julie completed a composite biology program at a western 
university. In addition, she accumulated several years of 
biology credits at another university. She has kept active In 
Inservlce courses, and plans to complete a master's degree when 
she can find a program that emphasizes science content more than 
education . 

According to Julie, hands-on experiences are Important In 
science classes. At this age, students are becoming "formal 
thinkers" where they "can read and then think about things they 
can't see, and understand them." She feels there Is always the 
problem of providing freedom and responsibility In the classroom. 
Two barriers to active, learning classes are the short class 
periods (5U minutes) and large class size (more than 30 
students) . 

Julie reports that about 75% of the students who begin her 
class know almost nothing about life science. "A few of the 
grade school teachers have covered several science units, but not 
all of them. Some [studentsj come In with essentially no back- 
ground at all." She believes that some of the students are 
excited about taking science, but others are afraid. She says 
that "girls are generally a little more emotionally mature than 
boys at this age. But as far as their attitudes In science. It 
Is about even. I have as many good girls working In science as I 
do boys." When asked about the goals for her science classes, 
Julie commented. 
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I would like them to be able to have a real feeling of 
curiosity about the world around them. Td like them to 
know that If they do have a question, they'll know how 
they can go about answering It; how they can use 
resource material. And Td like them to end up with a 
feeling of wanting to question the world around them to 
begin with. Tm working more on attitudes more than 
specific Information. I want them to feel excited and 
happy ana know what's going on In science. I want them 
to be curious about the world around them and come up 
with questions, and think about ways to answer them. 

Julie enjoys teaching science In junior high school because 
of the great enthusiasm and changes In students at that age. 
Julie Is not ^. . . extremely Impressed" with textbooks available 
for her class. She uses three different textbooks because each 
has passages or treatments that she prefers for specific topics. 
In addition, she Is critical because the textbooks do not go Into 
sufficient depth on topics covered. She thinks that students 
have some difficulty In comprehension, although not in basic 
reading (decoding) skills. 



ClassrooB Description 



Julie's classroom Is windowless, tile-floored, and somewhat 
small In size. Students sit at 16 two-person, moveable lab tables 
which are arranged four across and four deep. A demonstration 
table (with sink and gas jet) and a teacher's desk are at the 
front of the room. Laboratory work counters are along the sides 
and back of the room. Sinks, gas jets, and electrical outlets 
are plentiful. The room Is clean and orderly, but feels crowded 
with 32 students present. 

The classroom contains seven aquarla-terraria with fish, 
kangaroo rat, spider, hamster, lizard, and tortoise. There are 
six living plants around the room. At the left rear Is a door to 
a south-facing greenhouse, shared with the adjacent classroom. 
Around the periphery of the room are bulletin boards with 
teacher-made displays. Under the counterspace and In cabinets 
around the room Is much storage space. Several sets, of old 
science textbooks are kept above one counter. Safety equipment, 
fire extinguisher and fire blanket, are visible and available. 
The front of the room has projection screen, chalkboard, and 
Intercom speaker. An overhead projector Is a regular Item In the 
room. The room Is lit with fluoroscent lights. 

The room Is used once a day by another teacher. This places 
a limit on what materials can be left out during the day. 



Course Overview and Instructional Strategies 



Julie organizes the year to cover the major topics of life 
which she feels are Important to a good understanril ng of how 
science works. She organizes the course In 2-3 week units. She 
uses the textbook Exploring Living Things (Smith, Frazler, & 
Magnoll, 1977). The course does not follow the text directly, 
but Is planned in shorter units by Julie. She begins the year 
with a unit on how scientists learn and what Is meant by sclentl- 
fic Inquiry. She then moves on to physical Influences and the 
plant and animal kingdoms. By mid-year, students learn about 
plant and animal structure and function. The last part of the 
year focuses on ecology and human-nature interactions. Science 
fairs and student projects play an important role In several of 
the units. 

Units are organized around worksheets that contain knowledge 
objectives, usually consisting of vocabulary definitions. Julie 
has collected and written a large number of worksheets that 
require hands-on activities and brief definitions from the text. 
A unit begins with an inquiry activity or a movie. 

Julie's instruction relies on initial presentation of vocab- 
ulary words (which In some cases represents concepts), followed 
by a combination of looking them up In texts, hearing them des- 
cribed, and seeing them in association with hands-on activities. 
She describes her approach as follows. 

Usually we start a new unit off with some type of an 
Inquiry or a movie. First of all I think of an inquiry 
session with them or thinking about what weVe going to 
be studying and I just do It in segments, not day by 
day, but by the type of activities weVe going to 
cover. And then we'll have some reading and some 
hands-on experiences. And then we'll come back to help 
them put things in the right garages. 

Her recitations usually require students to recall brief defini- 
tions or facts which she expands with further description. Reci- 
tation sessions are fast-paced and filled with considerable de- 
tail. Hands-on activities provide detailed directions and mater- 
ials; it Is usually clear to students what they are to do and 
see. Activities are designed to demonstrate a relationship or 
principle and do not call for pupil Innovation. Use of the text 
Is limited to brief readings followed by worksheet questions. 
Students have limited opportunity to practice new subject mat- 
ter — worksheets are rather slow, and few students are called upon 
In class. Student reports are brief and perfunctory and homework 
is not relied upon. Films and videotapes play a key role In 
Introduction and Illustration of class topics. A class period 
usually contains 5 to 6 distinct segments. Tests are limited to 
quizzes. In the second set of observations, Julie used "concept 
dramatization" activities, which Illustrated principles without 
actually Involving students In first-hand biology. 
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Excerpts fron CUssroon Observations 
Topic One: Reproduction and Heredity 



Table 1 summarizes how Julie taught the 10 days of Topic 
One. During this time she relied on approximately 8-12 recita- 
tion episodes, group presentations, two hands-on lab activities, 
dally seatwork times, and two audiovisual presentations. She 
began each day with a quick presentation of vocabulary-concepts. 
Students reviewed materials with a vocabulary game. Illustrative 
examples of the Instructional segments follow. 



Recitation: Asexual Reproduction (Day 2) 

She tells the students to take out their notebooks and says, 
''Now, I want everyone to be quiet." Referring to a list of 
objectives for the unit, she continues, "Who will read #17 
Joe?" Joe responds, "Compare asexual and sexual reproduc- 
tion." Julie says, "Okay. That's the first thing we're going to 
do today. What's the second, Tony?" Tony replies, "Describe 
five methods of asexual reproduction." 

Julie reads four more objectives for the unit and then takes 
a stack of papers from her desk and distributes them to the stu- 
dents. Her pace Is brisk as she continues, "Okay, now, there are 
two main ways that living things reproduce. Now, first of all, 
sexual reproduction requires two parents." Julie Is at the 
overhead projector and Is writing notes as she goes along. Stu- 
dents are quiet and listening and she Instructs them to make 
notes on their worksheets. She continues. 

There two main kinds of reproduction, sexual reproduc- 
tion and asexual reproduction. The next thing Is that 
sexual reproduction requires special sex cells. The 
third thing Is that offspring are different from either 
parent. Now, I want you to think back why that might 
be. Josh? 

Josh replies, "Cause they have genes from both parents?" 

Good, Josh. Because when the chromosomes come to- 
gether, the chromosomes from both parents, the two 
chromosomes are able to produce a new Individual whose 
genes are different from both parents. Okay, under 
asexual reproduction, here are the things I want you to 
remember. First of all. It just requires one parent. 
Second, this Involves mitosis, and now you're all ex- 
perts on mitosis. I was really pleased when i looked at 
your quizzes yesterday. And the third thing Is that 
the offspring look exactly like the parents. No, I 
don't like to call them offspring, they really are 
resulting organisms. 
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Table 1. Duration of Classroom Activities During Reproduction and Heredity Unit (Teacher 1) 
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Table 1 (continued). Duration of Classroom Activities Ourinq Reproduction and Heredity Unit (Teacher 1) 
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Julie's pace Is quick and energetic. She continues to write 
notes on the overhead sheets for students to copy. Students are 
attentive and enthusiastic. She continues, "Now, why would the 
resulting organism look just like the parents?" Sheila responds, 
"Because their chromosomes have been exactly duplicated?" Julie 
says, "That's right. They've been exactly duplicated, haven't 
they?" Josh Interjects, "If the world started from one cell, how 
does everything look different?" Julie responds, "Well, that's a 
good question. Would you like to do an extra credit report on 
that?" Josh doesn't appear anxious to do a report but Julie 
pursues the Idea with the rest of the class. 

Now, that's a really good question. I think you should 
be able to read about and find the answer tor yourself. 
Now, how many of you know about this Idea that all life 
started from one cell? How many of you would like to 
do an extra credit report on that? Josr>, could you do 
that? I'd really like you to write abjut how life 
could havi begun In the sea. 

Doris asks, "What would you look It up under?" and Julie says. 

You could look It up under creation or origin of life. 
I have an article from Science Digest on the origin of 
life. How many of you woul d 11 Ke a copy? Maybe all of 
you would like a copy. How many would? It's really an 
Interesting article. I'll bring about 20 copies, so any 
of you who want to can read and then we'll discuss It. 
Okay, next I'd like you to look at the pictures on the 
notes I handed out to you. They show five different 
ways of asexual reproduction. Okay, look at the top 
picture and tell me what organism that Is. Bruce? 

Bruce doesn't respond, so Julie calls on Mickey, who says, "Cell 
division." Julie continues, "Okay. That's what's happening. Cell 
division Is what's happening. But, what Is the organism that 
It's happening to? Can any of you guess?" A student calls out, 
"Amoeba?" Julie says, "Okay. When your cells undergo mitosis, 
what happens to you?" Another student calls out, "You get big* 
ger." Julie continues, "You get bigger, or your cells replace 
other ones. But what happens to this guy?" A few seconds pass 
and no one responds, so Julie continues. 

It becames two amoebas. So when an amoeba undergoes 
mitosis, does It just get bigger? No, It becomes two. 
Okay, now there are many si ng1e*ce1 led organisms who 
reproduce just this way. Now, here we have another 
way. It's called spore formation. Does anyone want to 
guess how this works? 

A couple students voluntarily call out answers which are 
Incorrect. A student finally says "fungus" and Julie responds. 
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Yes* a fungus. How many of you nave seen moldy bread at 
home? I think most of you have. If you looked at It 
through a microscope you would see something that looks 
like this. It looks like a lollipop, but It's releas- 
ing spores all over the place* Now, down here Is a 
strawberry plant, and you can see the runn^^s and how 
one plant Is making another. This one mici -organism 
Is making another through mitosis. Now, does anybody 
recognize what's down here? (She points to a hydra.) 

When no one responds, she continues. 

It's called a hydra and It lives In the water. It's 
about a half an Inch long and forming a bud. And then 
you have a starfish and It's growing a new arm. Now, 
turn your paper over, you're going to have to do It 
fast. You'll be put Into groups. I want each group to 
Investigate one method of asexual reproduction. That 
way, no one has to research all of them. On Monday, I 
want you to tell the rest of the class about that 
method of asexual reproduction and they will take 
notes. 



Microscope Observation (Day 3) 

Hands-on activities play an Important role In Julie's 
Instruction. This activity Is guided by a handout sheet that 
provides Instructions and asks students to answer seven questions 
(e.g., "What are the advantages of this type of asexual reproduc- 
tion?"). 

The first lab directions are given as part of the procedures 
for the day. Students are Instructed to start the lab after 
finishing the group seatwork assignment. Julie begins: 

Start the budding lab. This Is not easy because the 
yeast are really small. Be careful not to make a big, 
fat glcb of yeast culture on your slide. Make a thin 
smear. Then, follow the lab. At the five-minute bell, I 
want you to stack the books, clean the table and hand 
In your transparencies. Are there any questions? 

When no one responds, Julie tells the students to break into 
groups. Students choose their partners. The activity Is set up 
on the counter spaces around the room. At each of the work 
stations, there Is a microscope, yeast culture. Iodine stain, 
glass slides, and dropper. 

The budding activity calls for students to take a dropper 
full of yeast culture, stain It with Iodine, observe It under the 
microscope, and diagram what they see. The microscopes nave only 
a low power objective, so viewing Is quite difficult. Difficul- 
ties In the procedure Include getting an optimum amount of stain, 
not too large a sample of culture, and focusing properly. There 



Flanaria Regeneration Lab (Day 6) 



After the brief recitation on planaria regeneration Julie 
sets up the lab activity. She moves down the aisles, assigns 
students to work with each other, and gets the materials neeaed 
for the lab. She asks one group to check to make sure all 
materials are ready. She now talks to the entire class. 

Now, I need your attention, shhhh. I want to make sure 
you have the materials. You should have a safety-razor, 
microscope slide, an Ice cube, a dropper, and you'll 
have to share magnifying glasses, as we don't have 
enough. 

After ;evera1 minutes of making sure students have the 
necessary materials, Julie continues. 

We are short of brushes, the little planaria can get 
stuck In the dropper. Use the brush by each bottle or 
you can use the edge of a paper towel as we found out 
earlier today. Now, read the Instructions. It says to 
use aged water. That means leaving It out 24 hours. 
The chlorine gas leaves the water. It helps to dechlor- 
Inate the water, which the planaria can't tolerate. 
Never use tap water with the planaria. Just use the 
water In the bottles. 

Mickey asks what he should do because they don't have a 
small brush. Josh asks If It should be turned over with a brush. 
Julie says to all, "I don't want to take time to read the 
Instructions to you. Start with #1 and do things a stage at a 
time.** At this point students are beginning to work Intently at 
their tables transferring planaria, putting Ice on them to slow 
them down, getting paper towels ready to move them. A few stu- 
dents are reading Instructions. 

A few students move around the room getting aged water; most 
are on the task at their tables. Julie moves up and down the 
aisles stopping and assisting students with their work. She 
moves about the room, making sure students have their materials 
and that they are following Instructions. She reminds Mickey to 
use aged water and tells Marilyn to number petrl dishes. Tim 
asks, *'How many planaria do we need?" Julie says to the entire 
class, "You^ll need one worm per team, which Is two people. We 
have just enough for today." 

Julie continues around the room, talking to various students 
as she does so. Her conversations focus on directions and proce- 
dures. She uses praise when she sees that students are doing the 
assi gned activities. 

After 35 minutes of class, Julie tells the students, "Most 
of you are ready to put your planaria away." Students begin 
their cleanup. After cleanup, the students review lab sheets 
before ffismi ssal. 
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Excerpts froa Classrooa Observations 
Topic Two: Ecology 



Table 2 summarizes the activities which occurred during the 
second set ot observations. The topic was ecology and covered 
nine days of Instruction. Several "concept oramati zati on" 
activities, more seatwork, and a greater reliance on a study 
guide differentiated this presentation from Topic One. Excerpts 
from the observations follow. 



Seatwork (Day 2) 

The class begins with an opening transition and directions 
for completing the unit study guide. The seatwork assignment tor 
today Is to complete a worksheet consisting mainly of defining 
terms (which are to be looked up In the textbook) and construc- 
tion of a food web. 

Students are quiet and attentive while paging through their 
textbooks, looking for answers. The teacher Is at the front of 
the room. After several minutes she says. 

Now, on the next assignment sheet. Note #47 is a lab 
and Note #48 Is the activity. I'm going to come 
around and put a ruler on each desk. You're supposed to 
actually draw a diagram ot your neighborhood on the 
backside. You should be able to do this assignment In 
class today. You can do the map part at home, but you 
should do the reading here because you can't take [the 
textbook] home." 

Students concentrate on their worksheets and fill in an- 
swers. Mr.st of them, but not all, svart from the top of the 
sheet and work down. They do not read for extended periods of 
time, but scan two or three sentences until they find answers. 
Julie begins distributing the rulers. 

While the students are working, Julie attends to several 
terraria and cleans the counter. Julie responds to every student 
who asks for help. In addition, she gives unsolicited comments 
to about 252 of the students during the segment. Students do not 
appear to resent intrusions. After several minutes, about a 
third of the students begin to look around the room and concen- 
tration begins to lag. However, students are not disruptive. 
Julie walks down the middle of the room, glancing at various 
papers. She stops and helps students along the way. 

After several more minutes, Julie says to the entire class, 

Uh, as I walked around, there's one question that quite 
a few of you are having a problem with, and I'd like to 
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talk to you all together about It. It's number three. 
It says» "Explain how populations In a community are 
dependent on each other. Now, Tve talked to several 
of you about this. Visualize a mountainside where there 
are only deer living. And there's a brush fire. All 
the shrubs that they usually eat were taken. What would 
happen to the deer? 

Josh says, "They would die." Julie continues, "Okay, on that 
mountainside, we're talking about a limited amount of species. 
How do the populations really depend on each other? If there 
were only wildcats on the moutalnslde, what would happen?" Joe 
says, "They'd die." Julie continues, "So that's one way popula 
tlons are dependent upon each other, then. Right, for what? A 
student replies, "Food." Julie concludes, "That's one way; see 
If you can think of some other ways." The students resume work 
until completion of the sheets. 



Discussion on Bobcat Asslgnaent (Day 3) 

The class period begins with 2 minutes of opening transl* 
tlons and orientation to the day's activities. From readings In 
their text, students completed a* worksheet on the feeding habits 
of bobcats. Julie begins: 

Now I'd like to hear from several of you. Let's read 
the question one more time. You did a graph on the food 
habits of the bobcat and your assignment was to write a 
paragraph describing how the bobcat's diet changes from 
season to season. Okay, now I know Josh gave this some 
special thought because I talked to him after school. 
You go up to the front of the room and read your 
paragraph. 

Josh reads. 

In early winter, every category rises except for the 
birds. And for the rest of the winter, every category 
Increases except the rabbits, hares, field mice, moles, 
squirrels, and chipmunks. In the early spring, all the 
categories go down, the rabbits and hares keep going 
down. The sheep, goats, and cattle slowly Increase. 
And the other 4 categories rise sharply In summer. In 
summer. Insects and birds rise; and deer, sheep, and 
cattle go down. The field mice go down, and then they 
start going up. In fall, the Insects, they go up a 
little, then they come back down. Then the birds go 
down and come up a little. And that's about how most 
of 1 t goes. 

When Josh finishes reading his paragraph, Julie says. 

Thank you Josh. Now the data table Itself does not 
tell you what the bobcat prefers, or the availability 
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of those particular animals that particular season. 
When you look at the graph the way Josh did, and notice 
that for Instance In the wintertime, the rabbits are 
eaten more than they are In the summertime and that the 
deer are eaten more In the fall, what are some of the 
generalizations you can draw? Why do they like deer? 
Deer was, I think, one of the third preferences as far 
as the amount of food found In the stomachs of these 
bobcats. But, why would they eat more deer In the 
fall? Why do you think the reason behind that Is? 
Because they'd be more available? 

Josh replies, ''Probably. Julie replies, "Right. Now how 
many of you go hunting for deer with your dads?" (Most of the 
boys raise their hands.) Okay, what do all the hunters hope for 
In a hunting season?" A student replies, "Shoot a deer." Julie 
says, "Well, besides shoot a deer. But what?" Margaret answers, 
"Snow" and Julie continues, "Why do they like snow? It sounds 
like Margaret's father hunts. Okay, why does he want snow, 
Margaret?" She replies, "When It snows up In the mountains. It 
gets too cold so the deer go down." Continuing the discussion, 
Julie says. 

And now what elevation does It say bobcats usually like 
to be at? Okay, they're below 7,500 feet elevation so 
that they usually don't go to the tops of mountains. 
And that's where the deer are In the spring and summer. 
But, what happens In the fall? Usually when the snow 
falls, the deer, like Margaret says, come down looking 
for food. Then what happens? They're natural prey for 
bobcats. 



Instructions: Soil Lab (Day 3) 

For hands-on activities, Julie generally prepares students 
with fairly extensive background Information and procedural ses- 
sions. The directions are repeated on lab sheets which are 
turned In at the end of units and become part of a unit grade. 
Students are not expected to take notes during these preparation 
sessions. Activity materials have been on the desks since the 
beginning of class and Include paper towels, soil samples, egg 
carton holder, and a hand lens. Julie begins. 

Today I want you to look at five different types of 
soil. Four of them I collected at Ram Rock last week- 
end. I was really pleased to see such good examples of 
the four types of soils that I wanted you to look at 
today. So, I want you to see If you can use a key to 
Identify the soil types. And then after we correct the 
lab, this lab shouldn't take more than fifteen minutes, 
then I'd like to choose several of you to do a class 
experiment. In each class, I've chosen several stu- 
dents who will do a class experiment with bean seeds to 
see which type of soil the bean seeds will grow best 
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In, And we'll have just enough time between now and 
the end of school to see which plants do best In which 
type of soil. Okay. Look at the soil Identification 
chart. Now, you've used an Identification chart be- 
fore when you Identified Invertebrates. And remember 
when you use a key, each time you look at a new speci- 
men you go to Number One. So, for each soil type, 
you'll go to Number One. Mhat I'd like you to do so 
that we don't mix up soil types. Is take a pinch of 
soil and put It on the newspaper by the corresponding 
number. Then you can run It through your fingers, or 
look at It under the dissecting microscope If you want 
to. But move It out of the egg carton onto the paper. 
Okay, now you'll start with Number One each time you 
have a soil type. Number One, If the soil feels grit- 
ty, go to step two. So, you go to two. Let's say It 
felt gritty, go to 2A, which says *'so11 forms cohesive 
ball like loam.** Mhat does cohesive mean? Any Ideas? 

Seth raises his hand, and Julie calls on him. He answers, 
"Sticks together." Julie continues, "Yeah. It's going to hold 
together. Okay, now let's say It doesn't form a cohesive baV«, 
now what am 1 going to do?" A student says, "Go down to 2B." 
Julie says, "The color. You're going to pick up some of the color 
on your fingers, okay? And so this Is how you're going to 
classify the different types of soil." A student Interrupts, 
"What do you mean by silky?" Julie answers. 

Okay. How many of you have felt silky material? How 
smooth and silky It Is? It kinda slides between your 
fingers. Now, early-morning classes had a really hard 
time with this lab. Let' see If you guys can do any 
better. I still need your attention for a minute 
before you start. After you classify each soil according 
to type, I want you to think about particle size. This 
Is really hard, really hard. So, I've decided not to 
make a particle size part of the lab grade. But, let's 
just see how well you can do. It's really difficult. 
You can use the microscope. If you can get a particle 
size, I'll give you extra credit If you get that right. 
That would be an extra credit point. 

A student asks, "For each one?" Julie answers, "For each one 
that you can get correctly. Okay, go ahead and start. You're 
welcome to use the microscopes, but use the petrl dishes to put 
the sol 1 on. 
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TEACHER 2: 



CATHY MORGAN 



by Vickl Laabert 



Introduction 



This Is a portrait of Cathy Morgan's 7th-gra(le life science 
class at Southwood Junior High. The first set of observations 
was conducted In January, 1984, when she taught about protlsts. 
The second set of observations was conducted In May, 1984, when 
she taught the digestive system. 



Cathy completed a composite biology program and received her 
Bachelor of Science degree and a secondary teaching certificate 
In 1970. Although a composite biology degree has no specialty, 
Cathy emphasized field zoology In her studies. Cathy's first 
teaching assignment was a combination of 7th-grade science clas- 
ses and health classes which she taught tor 10 years prior to 
coming to this school. Her assignments at Southwood have In- 
cluded physical education, English, and mathematics as well as 
science. 

Cathy takes part In many activities. She Is on a committee 
which writes curriculum for the district, she also helped to 
establish an alternative program for underachieving students. In 
addition, she continually takes In-service courses. When asked 
how many classes she had taken, she responded, "I can't even tell 
you the number that I've taken since I started teaching." Out- 
side of school, she belongs to a medieval organization that 
studies the Middle Ages. She Is the coordinator of an arts 
program for five states, and she studies Japanese. 

Cathy feels that most students entering seventh grade have a 
"spotty" background In science and that their scientific know- 
ledge varies. She stated, "Some students have had elementary 
teachers that are really Interested In life sciences and [as a 
result the students] have a pretty good background. . . but I 
can't guarantee what they know." She added, ". . .some of the 
students have used microscopes, most of them haven't." 

Cathy feels that at least 80 percent of the students are 
highly motivated toward science since It represents "an adult 
subject" that signals they have grown up. She sees little dif- 
ference In motivation between girls and boys. By the time stu- 
dents leave her class, she wants them to like science, "to know 
what they can learn and to know that they can use their minds and 
come out with a liking for science." After all, she says, "I 
wouldn't like them to look at a plant or just the world around 
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of It. But mostly* they need to know that they really are capa- 
ble of learning." 

Cathy wants her students to learn basic science concepts In 
her class. Including the relationship of cells to living things 
and an understanding of how plants and animals work together. 
She feels these are particularly Important In establishing a 
strong scientific knowledge base. Of course, she would like 
students to learn as much as possible, for **the more you know, 
the more you see." If students leave her class more aware of the 
living world around them and how Its component's Interact, then 
She feels she has successfully fulfilled her primary objective. 

Also, Cathy wants her students to know that they can think 
In her classes and that there are many ways to do this. "There 
are so many ways to solve any given problem. There's no one 
right way." More than anything else, Cathy feels that "learning 
Is very personal." Consequently, she demands that students re- 
spect the learning of others by following classroom rules and 
being conscientious about their behavior. She tells the students 
at the beginning of the year, "I won't allow you to do anything 
that will keep me from teaching and other students from learning." 

Cathy changes her curriculum frequently, adapting, eliminat- 
ing, and adding to activities and discussions based on new Infor- 
mation she has discovered either from reading or from classes she 
has taken. She Is constantly on the look for new materials, and 
says she does "an awful lot of plagiarizing of labs and changing 
them to fit my activities." Her classroom activities are di- 
verse. Including reading assignments, vocabulary assignments, 
labs, observations, discussions, readings and reviews, demonstra- 
tions, and exams. She changes her approach frequently, keeping 
the students Interested and looking for greater success. "If Tm 
getting success, then Til use It. I'm not real proud. I change 
my approach alot." 



ClassrooB Description 



Cathy's classroom Is average-sized but It appears quite 
small for a science room and has little lab space. The thirty 
desks In the room occupy all the space and Impede quick, easy 
movement. The desks are set In seven rows of four or five seats 
each, and all face the front of the room. The front of the room 
Is Identified by the teacher's desk and lab station. 

Three closets and a low-countered shelf line the north side 
of the classroom. The counter extends approximately half the 
length of the wall and has st;e1v1ng units above It. In the 
center of the counter Is a sink. Two guinea pig cages sit on the 
countertop towards the back of the classroom; one cage holds a 
pig, one Is empty. On the shelves above the counter are a plas- 
tic model of the heart, a mounted butterfly display and an Insect 
display. At the northwest corner of the room Is a doorway which 
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leads Into a greenhouse attached to this classroom and shared by 
the classroom next door. The greenhouse Is approximately five 
feet by eight feet. Is lined with shelves, and has numerous 
plants. 

The back of the classroom also has a low-countered shelf 
which spans the entire width of the room. Two sinks are set In 
the counter. Above the counter are bulletin boards with pictures 
of glucose and glyceral molecules on them. 

The back counter extends around the room on the south wall. 
Where the counter ends a closet begins; there are models of 
cursive writing displayed on the three doors to this closet. 
Above the counter Is a bulletin board with cut-out letters read- 
ing ''Une thing about reaching for the sky Is that we never come 
up with a handful of mud.** In the southeast corner hangs a 
plastic life-sized human skeleton covered with a dust cloth. 

In general, the classroom Is clean, comfortable, well- 
lighted, and neat, though crowded. There Is a sense of activity 
and an emphasis on life science topics. 



Course Overview aed Instructional Strategies 



Cathy uses Explorin g Living Things (Smith, Frazler, & Mag- 
noil, 1977) as her main textbook. In addition, she uses Holt 
Life Science and Living Thing : as supplementary texts. Cathy 
likes this combination of texts as It allows her freedom that 
one text would not provide; she Is not *'t1ed down to a particu- 
lar. . . a total format. 

Cathy begins the year teaching about plants, animals, and 
seed plants, then moves Into bacteria, protozoa, and viruses 
Interspersing Information on land and ecosyste.ns. She ends the 
year with bones, muscles, the nervous system, genes, and here- 
dity. This does not follow the outline of topics In the book, 
but Cathy feels her format makes more sense. 

When presenting units, Cathy often departs from the ''read, 
answer questions, discuss, conduct labs, take a test" format. 
She does not follow the sequencing of the textbook chapters or 
rely on the combination of texts to serve as total resource 
Information. Generally, units take from six to twelve class days 
to cover. Frequently, students are divided Into groups of four 
or five; each group then follows a programmed,. self-Instructing 
lesson. As many as eight groups may be at work on different 
activities. Cathy, at once, monitors during these activities, 
moving from group to group to assess the group's progress and 
answer questions. Cathy feels these group rotational activities 
work particularly well given the space limitation and the lack of 
lab area. Materials for these activities may come from the text, 
the teacher's workshop, other teachers' labs, outside sources, or 
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be written by the instructor. A traditional paper-pencil test 
concludes each of these units. 

Cathy also uses a more traditional approach for some units. 
These units generally begin with students reading orally from the 
text or worksheets. Students take notes during the reading, or 
copy notes from teacher-designed handouts. Vocabulary Is intro- 
duced and students must be able to spell and define the words, 
and then pass a test on these words approximately one week later. 
Cathy gives students various seatwork activities Including work- 
sheets, reading assignments, and chapter questions. Because of 
space limitations half the class observes demonstrations or con- 
ducts labs while half does work at their seats. The end-of-unit 
test Is preceded by a verbal review and followed by going through 
the exam Item by Item. 

In addition to science content. Cathy stresses organiza- 
tional skills, writing skills and thinking skills. She often 
requires students to keep notebooks and has the students use them 
as reference books for "hunt and find" assignments. Students are 
encouraged through this process to organize their materials, 
worksheets and notes. Cathy has students take all their notes on 
"controlled paper." paper with wide lines. She requires students 
to write In cursive within the lines, to be as neat as possible 
and to follow the handwriting samples displayed on the closet 
doors. 



Excerpts froa Classrooa Observations 
Topic One: Protlsts 



Table 1 summarizes how Cathy taught Chapter 10. entitled 
"Protlsts." During the eleven days on this topic, students 
worked in groups of four. The group rotated through eight self- 
instructional segments that lasted one class session each. Day 
one was spent assigning groups and taking a pre-test on protlsts. 
Days two through nine were spent In group activities. Day ten 
was spent reviewing for the final test, which was taken and 
corrected on day eleven. Table 1. Day 2 outlines the eight 
activities. There was no homework during this unit. 



Students Take Pretest on Protlsts and Correct Thea (Day 1) 

Twenty-five minutes into the class. Cathy passes out pre- 
tests on the new unit, protlsts. She tells the students to "be 
sure to circle pre-test." Students get their paper and begin 
cii-cling as instructed. Cathy repeats. "Circle the word pre-test 
on them. Now remember, this does not count on your grade. This 
Is so I can better judge what happened in the unit. Cathy gives 
further instructions: 

All right. Go through and answer as many of these 
questions as you can. Write down as many answers as 
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Table 1, Ouratfoii of Classrooii Activities During Protists Unit (Teacher 2) 
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Table 1 (continued), Duration of Classroom Activities During Protlsts Unit (Teacher 2) 
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you can and then we will go through and correct them 
and then you can write down the answers If you want on 
this pre-test and use It to study. 

It takes the students a second or two to settle down, and 
the teacher says to them, **Heyl" She focuses on one student who 
Is turned around In her seat, saying, **Turn around and take the 
pre-test. You don't have to talk to your neighbor," 

Cathy monitors the classroom by walking up and down the 
aisles, looking at students' work as she passes. Many students 
ask her questions as she comes to them. She says, "How many 
people need more time? One boy raises his hand. She gives the 
class additional time. After approximately 8 minutes, Cathy 
says. 

Let's go over these. I will read the questions and 
then I will read the answer. If you got It correct, 
raise your hand. If you didn't get It correct, and you 
want to write down the correct answer, you may do so. I 
would suggest strongly that you do, but I won't force 
anybody. 

Cathy then says, "All right, if you have circled on your 
test pre-test. All right, what Is the name of the round bacter- 
ia? She pauses for five seconds then says, "The cocci, c-o-c-c- 
1", and spells the word. She then asks the students. How many 
got It correct? One? Okay, that's fine. Nobody got It correct? 
Okay, fine. Now what Is the name of the long halr-like structure 
that some protlsts use to move around?" Again, she pauses for 
five seconds then says, "Flagellum, f-l-a-g-e-l-l-u-m. How many 
people got that right? None of you. Okay." A student asks. 
Spell that aaain", and Cathy says, "F-l-a-g-e-l-l-u-m." She 
adds, "If you ve got a question, raise your hand. Number four - 
now everybody should get this one right. If an organism Is so 
tiny that It could only be seen through a microscope. It Is 
called. • . microscopic." Several students call out "You've 
forgotten number three/ Cathy's response Is, "Oh, I was so 
excited about number four, I forgot about number three. Okay, 
never mind. Number three Is cilia, c-1-l-1-a. Anybody get that 
one right?" 

Cathy continues In this fashion, giving the answers and 
asking for those with correct answers to raise their hands. 



The Teaclier Monitors Rotational Group Activities (Day 2) 

After approximately five minutes of Initial confusion, most 
students have found the group they were assigned to yesterday and 
begin to work on their various activities. Cathy walks around 
the room, monitoring the students. She spends time with the lab 
groups who need help focusing the microscope. She moves from desk 
to desk, saying to several of the groups, "Be sure that you 
finish this today." 




In the first lab. students have to look at prepared slides 
of live specimens under the microscope, compare them to the 
pictures that they have of euglena. amoeba, and pa^^ameclum and 
try to label the structures on the pictures on their worksheets. 

Cathy raus<!S at the lab table and says to them. "Be sure you 
find each structure. You might not be able to find them all. 
Can you find the nucleus?" Students look questi onl ngly at her 
and she gives them a brief description, then finds It In the 
microscope for the students. As she points It out. one of the 
girls says. Flagellum?" The teacher raises her head from the 
microscope and says. "That's real hard to sec. 

Lab two Is called a "microscope safari." The students In 
this lab prepare slides from a culture of water, hay. and living 
matter. Brian, as he looks at his slide, says. "Every time I look 
In this they stop moving." He looks up from his microscope just 
as the Instructor stops by this lab station and she says. "What 
do you find In there? It's a really good Infusion. It's been 
sitting out In the sun. Did you see anything yet? What did you 
find?" Art's »sponse is. "There's something in there - some 
kind of little things." Cathy says. "Draw what you see." 
Brian s replies. "Mine ain't crawling. Mrs. Spencer." Then Jack 
responds. "Mrs. Morgan, mine ain't movln." The teacher re- 
sponds. "Make another slide." Both boys begin to do so. Cathy 
leaves this lab and moves towards the back of the classroom. 

At the third activity, which Is an observation activity. 
Michelle says. "I can kinda see them." The second girl at the 
observation station says. "Can I see them?" and Michelle says. 
Yeah.^ they're tiny, they're tiny." Then they look In each 
other s microscopes. The teacher moves over to the group and she 
says. "You have to look. You have to train your eyes to see 
details." Michelle says. "I can see the cilia." The teacher's 
response Is. "Yeah, great." Michelle then says. "Britt saw the 
cilia, too." Then Michelle says. "What Is that? Oooh." And the 
teacher looks In the microscope and responds. "Blue-green algae." 
Michelle asks. "He have to do all this?" The teacher responds. 
"It's just four questions." She leaves that group and starts 
moving around the room. 

Brian's hand goes up at the safari station and he waits for 
the teacher to come and help him. 

Cathy stops rotating around the room and works on a new 
seating chart at her desk; she also talks to the students, qui- 
etly, at Lab :t'\ Brian's hand Is still up. and most of the 
people at Ls) #6 appear to be fooling around. 

Cathy f f s the seating chart and then moves around from 
table to tab e '.Ing whether or not the students have picked up 
their noteiuo . and If not. telling them they should go ahead and 
get It from the box. 



Brian's hand Is still up; the teacher notices It and goes 
over to Brian. Brian says, "I found a Hydra." The teacher 
responds, "You found a Hydra? I rather doubt that you'll find a 
Hydra." She then moves to Lab #1 and reprimands the students who 
were not working. 

Then Cathy moves from Lab #1 through the eight lab stations, 
engaging In frequent conversation with the students, and helping 
students find specimens under their microscopes. Five minutes 
before dismissal she Instructs all students to begin cleaning up. 
As they put away their materials, Cathy moves about the room 
reminding students of Items they have overlooked and generally 
overseeing the clean-up. 



Escerpts froa ClAssrooa Observations 
Topic Two: Digestive Systeas 



Table 2 summarizes how Cathy taught the unit on Digestive 
Systems. This unit Is not found In the text, since Cathy has 
designed a composite unit of comparative digestive systems, work- 
ing through all the phyla and culminating In the human system. 
She spent ten days on this topic. During this time, students 
worked out of teacher-prepared packets of materials Including 
readings, questions, lab worksheets, diagrams, and charts. Lec- 
ture and discussion segments were mixed with seatwork and con- 
trol led-wrl t1 ng assignments. Recitation exercises were conducted 
on days 2 and 3, Interspersed with teacher directed "hunt and 
find" questions. A vocabulary exercise was Introduced on day 2, 
with a test on day 3 and again on day 8. Observation labs were 
conducted on days 5, 6, and 7, with a dissection lab on day 8. 
The final unit test was given and corrected on day 10, with a 
review preceding It on day 9. Illustrative examples of the 
instructional segments follow. 



SectMork (Day 1) 

Cathy begins the activity by saying, "Get a copy of the 
vocabulary that says "Digestive System". You will need two 
pieces of paper. On one you will be alphabetizing the vocabulary 
and on the other you will be writing the definitions." Students 
come to the front of the room to pick up the assigned worksheets. 
They return to their seats and begin work. 

As students settle Into their assignment, Cathy walks around 
the room. She stops at various students' desks and engages In 
quiet conversation with them. The noise level In the room in- 
creases, and several students make razzing noises. The instruc- 
tor singles out one of the students, raises her voice and says, 
"Hey, Mister Johnson." The students quiet down. Cathy moves to 
the front of the room and quickly takes roll, checking students 
against a seating chart. 
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As Cathy resumes monitoring the students, she pauses at 
Brian s desk and tells him "Brian, work on the assignment 
please." Brian replies, "Oh, that!" and goes to the front of the 
room to pick up the worksheets. 

Cathy pauses, raises her voice, and tells the students, "Do 
yojr calendars at home. Remember, the fourth Is the day that you 
have the quiz." As she gives them this information, students 
look up, then resume working. Cathy adds, "It's also the day 
that your posters are due and the 18th is the last day that you 
can hand in your field trip assignments." As she walks around 
the room, she Interrupts the students to say, "I want them in 
alphabetical order, and I want them in cursive." 

Cathy continues to monitor the students; she goes around 
from student to student, has quiet conversations with some, 
praises or compliments others for their work and offers sugges- 
tions for alphabetizing. Then she picks up the pre-tests from 
the counter-top and returns to her desk where she begins to 
correct them. Most of the students are working quietly or talk- 
ing to their neighbors. Madeline, Phillip, and Rhoda are passing 
notes back and forth to each other. But Cathy doesn't notice and 
continues to work on the pre-tests. 

After correcting the pre-tests, Cathy gets up and walks 
around the room to monitor the students up until the bell rings. 



Recitation Session (Day 2) 

As class begins, Cathy Instructs several students to pass 
out worksheets for today's exercises. She tells the class, 
"Please do not lose this material. Put your name on the white 
sheet. Put your name on the other one too." 

Cathy tells the students. 

Initially, in seventh grade science what your textbook 
does and what we've been teaching you is going through 
the different phyla, taking the sponge and talking 
about the sponge; digestion, food, how it reproduces 
and everything all together. Then we go on to the 
coelenterates and talk about digestion, food, and how 
they reproduce and information about them. Then we go 
on to the next phylum. Since you have been through an 
overview of the phylum, you've gone through all the 
information, compared the characteristics and you know 
which characteristics are used to classify the animals. 
. . Since you've done that, I wanted to try something 
different. I wanted to take and compare systems with 
the different phyla. Now, what you have in front of 
you is the comparison of the digestive system. We're 
going to be doing this. We're going to be reviewing 
some information. The procedures, we're going to be 
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reviewing this by reading some Information In a #1 
voice. Remember that a #1 voice Is a voice where I can 
hear you, standing like this I can tell what you're 
saying. If I'm standing like this I can't tell what 
you're saying. 

She demonstrates by her posture where she would be able to 
hear and where she would not be able to hear. She asks the 
students, "You remember that?" The class responds, "Yeah." 
Cathy says, 

I'm sure you do. Find the Information. We're not 
going to go over how you find the main Idea and all 
that because you already know that. We're going to be 
using that technique to make sure that everybody In the 
class has the Information. Another reason for doing It 
like that Is because some of you scored less than high 
on the listening comprehension and listening ability on 
the SATs. So, one of the things we're going to be 
addressing Is to help you to remember how to listen. 

Students talk quietly and Cathy reminds them to settle down. 
She then Instructs the students to turn to the first section of 
their worksheet. Cathy points to her worksheet and tells the 
students, "Please read the first three lines as many times as you 
can until I tell you to stop." She pauses for ten seconds, then 
says, "Begin." All the students In the class read the first 
three lines &1oud as many times as they can and In some cases as 
fast as they can. As they do this, the teacher looks around the 
room and listens as they read. She then says, "Stopl Now, what 
Information In that first section tells you what a system Is? 
Find that Information and put your finger on It. Find where It 
tells what a system Is and put your finger on It." The students 
look at their worksheets and put their fingers on the place as 
they find It. Cathy walks around the room and makes comments 
like, " Good " as she checks student's papers. 

After checking several papers, she stops and tells the 
entire class, "You re finding Information that tells you what a 
system Is. As soon as you find It, underline It." She then 
returns to the front of the room and says, "All right, a system 
Is what?" The class responds In a jumble of answers and the 
teacher says, "Walt, let's do It together. A system Is. . . " 
The class responds In unison again, and again no distinguishable 
answer emerges. Cathy responds, "Good." She then says, "All 
right, read the next section as many times as you can until I 
tell you to stop." The students proceed to read, and the noise 
level rises dramatically. Cathy moves from student to student, 
listening and monitoring. She stops In front of Brian and says, 
"I shouldn't be able to hear It from here." She then says to the 
entire class, "Stopl All right, what are the three things that 
the digestive system does? Let's do It this way. What's the 
first thing that the digestive system does?" The class responds 
as a whole, "Takes In food." The teacher says, "What Is the 
first thing?" The class repeats as a whole, "Takes In food." 
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The teacher theh says, "What Is the second thing?" This time 
there Is no clear response, but many simultaneous answers. The 
intructor says, "Breaks down the nutrients Into usable parts." 
She then asks, "What Is the second thing It does." And the class 
responds, "Breaks down food Into usable parts." 

Cathy asks, "What Is the third thing?" Most students reply, 
but their answers are varied. The Instructor then tells them. 
Eliminates waste." The students repeat this response, saying, 
"Eliminates waste." 

Cathy directs the students to circle on their worksheets all 
three things that the digestive system does. She tells them to 
"circle those things, those three things: takes In food, breaks 
it down, makes waste." Students quickly begin to circle these 
Items on their sheets and Cathy walks quickly around the room 
looking at students' work. As students conclude this task, Cathy 
gives Instructions for their second worksheet and the next five 
minutes of class time Is spent doing monitored seatwork. Then 
the class returns to recitation exercises. 



Teacher Lectures on Coelenterates and Discusses with the Students 
(Day 3) 

As the first activity of the lesson, the students take a 
vocabulary test which lasts approximately fifteen minutes. After 
collecting the tests, Cathy talks about various phylum and their 
characteristics, leading Into a distinction between porlfera and 
coelenterates. She turns to the class and says. 

All right. Now, coelenterates are very similar in many 
respects to the sponges. OK. They're similar, but 
they're not identical. They are more complex. Their 
cell layers'-the two layers that make up the body-are 
far better defined than those of the sponges, but they 
do have these things in common. OK, they also have one 
body opening. That's the first thing that was men- 
tioned. OK, and that's very important. Now, the next 
paragraph tells you several things. I would like you 
to read the next paragraph. Answer the question: Tell 
me one way that sponges and coelenterates are differ- 
ent. Please read that, looking for that information. 
As soon as you have that information, raise your hand. 

Students start to read the paragraph while the teacher walks 
around the class. As students come upon the answer they raise 
their hands. One student would like to give the answer, and 
Cathy says, "Oon't tell me. Oust raise your hand." Cathy is 
counting the hands as they go up: "One, two, three, four. . . " 
She points to students whose hands are not up, and she says, "Do 
you have it? Do you have it?" The students respond, "Yes" and 
"No." Tony again responds, but this time she says "Tentacles," 
and the teacher responds, "Tentacles. They have tentacles. 
Good. How are they different?" 
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Tne entire class responds, ""Tentacles." The teacher aaaln 
asks, "How are they different?" The class again responds, ^'Ten- 
tacles." 

The teacher then proceeds. "OK. Can you tell me something 
about the tentacles? Tell me something about the tentacles." 

A student responds that they are located around the mouth. 
The teacher says, "Right. They are located around the mouth, 
which Is the one opening. OK." Another student volunteers that 
they can paralyze and the teacher responds, "Right. They have 
stinging cells which paralyze. Yes. Anything else?" 

Several students respond at once and the noise level In the 
room becomes very loud. The Instructor reminds the students to 
quiet down, and waits for them to do so. When the room Is quiet, 
she continues, "The tentacles are really very Important, aren't 
they. Now, I want you to reread that same paragraph again. This 
time I want you to look for Information. I wantyou to tell me 
how a Hydra catches Its food." 

The students begin to read, and the teacher Interrupts, 
saying, "Step by step. Tell me step by step. When you think you 
can explain It step by step, I want you to put your hand up." The 
teacher says to Carl, "You want to try It?" Carl mumbles that he 
would. The teacher says, "OK. Come on. Try It." Carl starts 
to talk but speaks so low most students cannot hear him. The 
Instructor prompts his reply by asking, "How does It catch Its 
food — In that same paragraph--1n that second paragraph?" Carl 
doesn't respond, and the teacher says, "Have you been reading the 
wrong paragraph?" 

Carl says, "Yes." She says, "Uh-oh. Let's go back, then." 

Steve's hand Is up, and the teacher says, "OK." Steve 
proceeds to give his answer, but like Carl speaks very low. As 
he gives his answer, every few seconds the teacher says, "Uh 
huh," or, "OK." When Steve Is finished, the teacher says, "OK. 
Good." 

Then the teacher stands up In the front of the room extend- 
ing her arms over her head. She starts to wave them back and 
forth, saying, "Tm a Hydra. This Is really weird. You'd never 
know It to look at me, but I'm a Hydra." 

Brian, from his seat, waves his hands In . the air and imi- 
tates the teacher. As Cathy sees him do this, she Invites him up 
to the front of the room. He does not come, however. Cathy now 
says to the entire class, "All right. I've got my mouth right 
here," and she pats the top of her head. And she says, "I've got 
my tentacles. . . " and she Is waving them in the air. She says 
to Kelly, "You want to be one, too? You want to be one, you have 
to come up here and do It." 
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Brian makes a face and she says, "Come on. It's all right." 
Many students giggle as Brian smiles and stands up. He walks to 
the front of the room and stands next to the Instructor. Cathy 
smiles at him and says, "Good. You be the Hydra, and I'll be the 
food. " 

Brian raises his hands above his arms to make the Hydra 
tentacles, and the teacher picks up a rubber ball and says, "OK, 
here comes the food." She moves the food towards him, and the 
class giggles. Brian reaches for It, and the teacher says, "Now, 
wait a minute. You can't reach for it. You're stuck. You're 
not free-living. You're attached. Remember?" He nods his head 
in agreement, then Cathy asks, "What happens?" She brushes the 
food against the tentacles and says, "It brushes against the 
tentacles, and then what happens?" 

Brian says, "It shoots a dart." The teacher says, "OK, 
Shoot your dart." Brian shoots his dart, everybody laughs, and 
the teacher says, "Oh, boyl You shot me with the dart. . . " and 
she holds the food above his head In the simulated tentacles of 
his arms.^ She then says, "The food's going to get tangled up In 
the ..." and The class responds In unison, "In the threads." 

The teacher then says, "OK, here It Is. Now, look at that 
food. Doesn't It look good? OK. Next, what happens?" Most of 
the students are laughing In unison as she asks this question. 
One of the students speaks up and volunteers, "It opens Us 
mouth." The teacher says, "No. No. The mouth Is always open. 
What happens? Brian says, "The food gets paralyzed." 

The teacher says, "Oop, there Is goes. The food Is para- 
lyzed. The ball that she nad been holding above his head and 
moving a little bit becomes stationary. The teacher asks again, 
"Now what happens?" hany students start to talk simultaneously. 
The teacher asks again, "Uhat happens? Tentacles don't push It 
Into the mouth, but th»y just kind of close around It." She 
moves the food, pretenc.ng It's right In the middle of Brian's 
stomach, and says, "Now it's right inside. You're a wonderful 
Hydra. The class begins laughing again, and Cathy dismisses 
Brian back to his seat 

Brian smiles and eturns to his seat. Cathy tells him, "I 
really want you Xu .now that I apprecltate that. Now, once the 
food is In the gastrovacular cavity, now we're going to start the 
process of digestion. This Is different from the process of 
digestion in the sponge. Quite different. Read the third para- 
graph there. Please read the third paragraph. Tell me what 
happens inside the gastrovascular cavity." 

The students begin to read, and the teacher says, "You'd 
better read It In number one voices," which they do. 
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Half the Class Participates In an Observation Lab of Various 
Phylua (Day 5) 

The teacher has set up numerous stations around the perime- 
ter of the classroom, displaying various phylum. Including a 
fetal pig, a frog, a fish, a shark, a lamprey, and cricket, a 
clam, a starfish, and a segmented worm. There are also eight 
different types of mollusks, and specimens and slides of sponges 
and trichina. There Is also a picture of the planarla. 

The teacher gives some Intltal Instructions on doing the 
lab, then gives everyone a reading assignment so she can finish 
labelling some of the stations. Students read for seven minutes, 
then the Instructor gives further Instructions for the lab and 
selects students who will be participating today; half the stu- 
dents are selected for the lab and the other half are given a 
reading assignment to be done at their seats. For the benefit of 
the entire class, the teacher moves from lab station to lab 
station, pointing out some of the highlights of each and some of 
the things to pay particular attention to. As she stands at the 
mollusks. she says. 

Okay, a mollusk Is a bl-valve and It's a mussel so It's 
very very hard to see the parts. Look and see what you 
can. I realize It's very, very difficult. The star- 
fish I think you'll be able to see fine, but you'll 
have to look carefully. Okay, the worn hasn't been 
Injected. It doesn't have any latex In It, so every- 
thing Inside Is going to look kind of gray. Look 
carefully at the parts of that. You'll find It hard, 
but I think you can see everything you need to. 

Cathy moves from station to station as she talks, then takes 
the covers off the microscopes and turns on their lights. She 
adds, "You will not need to move the slides around, but you can 
change from high to low power. And focus. But please don't be 
playing wlh the slides, okay?" 

Those students selected to participate In the lab come to 
the back of the room, looking for empty stations, jostling one 
another, and begin the lab. 

The Instructor moves amongst the students In the lab. A 
student asks for a pencil, and Cathy tells him, "You don't have a 
pencil? If I loan you a pencil, you're unprepared, but If you 
borrow a pencil from another student, you are not unprepared." 
He shrugs his shoulder and moves towards another student. Chris 
has not opened his book as yet, and the Instructor tells him, 
John, you've got to be working." Bill comes up to look at the 
lab, and Cathy sends him back to his seat. Phillip gets up and 
starts towards the lab, but Cathy stops him, saying "Phillip," 
and points to his desk. Phillip sits down and begins to read. 
The teacher continues to monitor the room while people are work- 
ing at the lab and at their seats. She stop.t at Mickey's desk 
and has a quiet conversation with him. Adrian raises her hand; 
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the teacher goes to her and they have a quiet conversation. John 
is acting up, and the teacher goes to him and puts her hands on 
both of his shoulders; he quiets down. Cathy continues to moni- 
tor the lab and the seatwork. 

Students participating In the lab move ^rom station to 
station as they complete the assigned questions and labelling. 
There is little talking, other than conversing with another 
student to determine the best answers. The students reading at 
their seats are also quiet, working to complete their assignment. 
Cathy mcves amongst both groups of students, stopping occasion- 
ally to talk with Individual students. These activities continue 
for the remainder of the period, with the noise level Increasing 
during the last five minutes of class. 



Dissection Lab (Day 8) 

Cathy begins this activity by Informing the students they 
will participate In a lab, pointing to the board as she talks. 
Written on the board are numerous Instructions which Cathy dis- 
cusses with the students: 

You will be working In groups of two. Now, If you do 
not want to dissect, you do not need to. When you get 
your materials, and then you decide you don't want to 
dissect, you still don't need to. That's all right. I 
will give you another assignment. For two of you, 
there will be one for each person. Now, you will need 
a dissection tray with a worm on It, and a . . . this 
Is not actually a scalpel. It's a homemade one with a 
blade on It. It has a blade on It from an Exacto 
knife. It Is very sharp. It Is every bit as sharp as 
a scalpel. Be very careful with It. You'll use this 
to make the cut. or Incision, on the worm. I explained 
that here. Follow the directions carefully. 

She holds up a lab sheet, pointing to the directions. She 
continues. "You'll need two of these and your dissection tray, 
and you'll need a ruler. Some of you will wonder how to tell the 
front of the worm from the back end of the worm." The class 
laughs, and Cathy continues. "Okay, this Is called a clltone. 
It's a little band around the worm. It's closer to the head end 
than ^the back end. Also, the head Is larger. All right, so. 
okay." Students begin talking to one another, and the noise 
level Increases. Cathy pauses, then says. "I can't go on and 
talk. If you're talking." Students become quiet as she says 
this. She then turns to the board, pointing to the schematic 
drawing of the worm. She tells the students. "Okay. I need 
quietly one person from each uh. . . let's take one person from 
each of these tables. All right?" Kids begin getting up and 
scraping their chairs, going to the front of the room and picking 
up their materials. Students get the materials and return to 
their desks. The noise level again Increases dramatically. 
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Cathy begins walking around the room. She tells one student, 
"Take everything off your desk." Phillip shoves a worm Into 
Angle's face and Angle recoils. Jack and Sue are flirting 
with each other and hitting and fooling around. A lot of kids 
are at the front desk trying to get materials, and the teacher 
says to them, "One person." Several students return to their 
seats. 

When all the students have materials for dissection, the 
teacher says, "All right. Jack, do you want to settle down?" At 
this point, the class becomes quiet. Pat chooses not to dissect 
and he Is given an assignment. Mickey Is pretending to eat a 
worm, holding It high In the air, and dropping It Into his mouth. 
Many students are working In pairs. Cathy pauses from monitoring 
and says, "If students r^ed help. Til come around, but first 
read Lthe lab sheetj anu find out. Work as a team on this." 

Students begin working ind several ask questions, raising 
their hands. Jeff McNeese has his hand up; Cathy goes to Jeff 
and they have a quiet conversation. Rebecca has her hand up, and 
the teacher goes over and talks to her. She continues moving 
around the room. She goes to Sue and Madeline and she says to 
them, "It's not that big a deal. You guys can do It." Both 
girls make a face and touch the worm gingerly. Many students now 
have their hands up, waving them back and forth. Cathy says, 
"m be right there, I'll be right there." 

Cathy continues monitoring the students for a minute, then 
says to the class as a whole, "Hey, I got a question over here 
that everybody will be asking. Some of you. . . okay, you are to 
cut starting at the tall end and make a little tiny Incision and 
using your scissors Just cut the skin away from the Internal 
structures. Be careful not to squish up the Internal structures. 
Okay? Just do they very best you can." Students pause, then 
continue to work. Alexis and Mary make faces and look at one 
another. The teacher says to them, "Hey, Hey, none of that." 
She then moves to Sue and Madeline and starts the cutting for 
them. 

As the students work they fill out their lab sheets, fre- 
quently raising their hands for Cathy's assistance. The noise 
level In the room remains quite high, with students talking and 
working together. On several occasions the teacher reminds the 
students about their behavior and the noise. The last five 
minutes of class are spent cleaning up the labs, and as the final 
bell rings, students leave the room. 
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TEACHER 3: BASIL KEISER 
by Hike Piburn 
Introduction 
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This is a portrait of Basil Kaiser's seventh-grade biology 
class at Horton Junior High School. The first set of obser- 
vations were conducted during the last week in January, when he 
tdught a unit on sponges and corals. The second set of observa- 
tions occurred during the last week in April and the topic was 
the skeletal system. 

Background and VieMpolnts 

Basil has taught at his present school since 1959. He 
started teaching in a nath/science core, then moved into teaching 
eighth- and ninth-grade physical science and high school biology. 
He began teaching seventh-grade life science eight years ago. He 
has also coached a cross-country intra-mural team and is current- 
ly In charge of the school's chess team. During the second 
series of observations he was organizing a stamp collecting club. 

Basil graduated from college with a bachelor's degree in 
biology and a teaching certificate. Later he returned to the 
same college and earned a master's degree in zoology. He has 
attended several National Science Foundation institutes, includ- 
ing one in radiobiology and another in teaching the Earth Science 
Curriculum Project. He has participated in numerous in-service 
Institutes, including a workshop on teaching the Intermediate 
Science Curriculum Study, and another at the district level on 
teaching astronomy/space science. His classroom contains a wide 
variety of high quality science curriculum materials. These 
include: all versions of the BSCS high school biology course; 
Patterns and Processes ; the PSSC reading series; Introductory 
Physical ?cTence ; a series of National Science Teachers Associa- 
tion publ icatlons. and. a variety of recent science texts. Two 
other books discovered in the classroom may suggest Basil's 
other interests. The first is titled Logical Chess Move b^ Move , 
and the other is Succeed and Grow Rich Through Persuasion . 

Basil feels that the students come to him with a reasonable 
preparation from the elementary school, and that they have a 
"fairly decent knowledge of elementary life science. However, 
they do not have a very positive attitude toward science. 

Most come in and say they hate science. Most don't 
even know what science is. Evidentally the science 
they've had. they didn't care for. That's why I'm 
trying to do a lot of lab work. Things like that to 
see. They like microscopes, they like animals. 
Pl.nts. 

Basil feels tnat much of what he does In his seventh grade 



Basil feels that much of what he does In his seventh grade 
science class Is designed to change this attitude. 



I try to Show them the whole gamut of life science, 
that It Isn't all Just tests and papers, that there Is 
observing and lab work. I would like them to know at 
least where to look things up and be curious about 
their environment and use the scientific approach In 
all their lives. You can use the scientific method 
for English or whatever you do. 

Of all his students, Basil has the least confidence In those 
in seventh grade. He feels that they lack maturity and need 
considerable guidance. 

Seventh and eighth grades are quite a bit different. 
What's a better term for 'baby sit?* You've got to 
outline you material. That's better. You have to put 
It In order and you have to go over It many times. 
They aren't quite as mature as the eighth grade, yet 
they're more trusting and they're easier to teach. I 
enjoy seventh graders. I have an extremely good 
group. Their Interest span Is lacking a times. I 
have to take a few notes away here and there some- 
times. Some of them are almost on the third and fourth 
grade level so I have to really work with some of 
them. I have one girl who didn't even know what a boa 
constrictor was. 

Basil likes to portray himself as a strict disciplinarian, 
and In some senses he Is. His school has adopted a program In 
assertive discipline, and the rules are posted next to the door 
In Basil s classroom. He uses the system, and Is usually able to 
maintain a very quiet and orderly classroom. However, in the 
time that his class was observed, he never actually punished any 
student. He describes himself to the students as an ogre. The 
following narrative Is taken from the first day of a new term, 
when several students from other classes have transferred Into 
his class. He describes his system of discipline to them: 

Are there any new people? All of the new students 
raise their hands. To all of those who are new. I am 
mean, ornery. If you do anything wrong. I hit you, 
right? I hit you as hard as I can with my fist. 
(This causes some student amusement and there Is a lot 
of talking.) All of those that agree, raise your 
hand. (All of the students raise their hands.) 
You've got to watch out for me. I'm one mean dude. 
(Laughter. One student repeats "one mean dude.") 
Just so you remember that for the first five days. 
Now. there will be periods of time when you aren't 
allowed even to move not move at all. There'll be 
other times when you'll have a lot of freedom when 
you'll be working together In pairs. Now. make sure 
that you know the discipline plan that we have. 
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(Teacher moves to spot near door where "assertive 
discipline rules" are taped to the wall.) 

When Interviewed, Basil expanded his Ideas about cla&sroom 
d1 scl p11 ne. 

I like to discourage things that don't pertain to the 
classroom, notes and things like that. I don't like 
students talking about things that do not pertain to 
the classroom. And that's hard to do. When they get 
together they like to talk about boys, girls. It's 
part of thel r growing up. I woul d 1 1 ke to el 1 ml nate 
that from the classroom. 

Basil has been teaching junior high school science for a 
long time and clearly enjoys It. His teaching has fallen Into a 
fairly repetitive pattern, and he no longer finds It necessary to 
use a plan book. In fact, he seems to have lost It some years 
ago. He says that he changes his course some every year, and 
that he wishes he had time to do more. 



ClassrooB Description 



Basil's classroom Is traditional. It contains thirty-eight 
desks, facing the front of the room. Occasionally these are 
rearranged so that students can sit In groups of two to four. 
Over the years, the legs of these desks have formed small circu- 
lar depressions In the tile floor, and Basil Insists that the 
chair legs always be In these "little holes." He may stop sever- 
al times during a class and tell the students to adjust the 
positions of their desks. There are 36 students Is his class. 

At the front of the room Is a laboratory bench, with sink, 
an oak desk, two bookcases, a filing cabinet and a fish tank. 
The fish tank Is very large, and contains one very small fish. 

On the left side of the room, facing the teacher. Is a wall 
of windows. Under these windows, and wrapping around the back of 
the room, are cabinets with bench tops. These benches have four 
sinks. These benches are covered with a variety of materials too 
complex to describe quickly. The most prominent Items are a 
group of hand-made Insect collecting nets and Insect collections, 
left over from a previous unit, and a pile of chess magazines. 
Chess boards and pieces are also found around the room. The 
right wall of the room Is lined with glass-fronted cabinets. 

Under the lab benches and In the cabinets are a jumble of 
materials: rocks, chess boards, a box full of skulls. Including 
one of a chlhuaha, microscopes, pieces of cardboard with chemical 
formulas written on them, a very old rolled up chart about hear- 
ing and music. 
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There are two bulletin boards at the front of the room and 
two at the back. One of the front boards has pictures of butter- 
files and other Insects and a description of how the microscope 
works. The other front board has pictures of whales and other 
animals. Including a rhinoceros, a snake, and a duck. There are 
no labels. One of the bulletin boards at the back of the room 
has a poster about the light spectrum that looks as though It nas 
been there for a long time. The other has a variety of pictures 
of eagles, and the words "We care about eagles." 

The materials In Basil's classroom are things he likes. He 
likes Skulls, and he likes chess. Chess boards, boxes of skulls, 
boxes of chess pieces, chess playing magazines, books about 
science, and books about science teaching are all present in 
casual disarray. 



Course Overview and Instructional Strategies 



Basil uses Exploring Living Things , (Smith, Frazler & Mag- 
noll, 1977). Basil teaches almost directly from the book and 
finishes most of it by the end of the year. The only major 
exception Is around the Christmas holidays, when he takes nearly 
a month for science fair projects. 

Basil follows a very regular pattern of Instruction. The 
observations and Interviews with students suggest this pattern 
rarely varies. Each Instructional unit lasts for five to ten 
days and covers one chapter in the text. The unit Invariably 
begins with a word search or some other kind of vocabulary acti- 
vity. This Is followed by handouts which students trace, label 
and color. During the first topic, students copied diagrams of a 
sponge. The diagrams are usually from the text or very similar 
to those In the text. Students complete these materials as 
seatwo^rk and homework, and turn them In at the end of the unit as 
their journal." Basil feels drawing creates a visual memory 
that will help students remember the material. In fact, h» Is 
quite concerned with visualization and often encourages students 
to represent things In their mind as pictures. 

Laboratory activities, according to students, are relatively 
rare. One unit Involved collecting Insects, and another looking 
at a variety of microscope slides, but during the two units 
observed, there was no lab work. In the first unit, students 
passed around jars of preserved specimens, and In the second iney 
recorded on a laboratory sheet Information that Basil gave tnem. 
These activities represent Basil's closest approach to lab work. 

Each unit ends with a test, which occupies most of a class 
period. Before the test the teacher devotes a full class period 
to in exhaustive review. He reviews the word search, diagrams 
and chapter-end questions and provides the correct answers. He 
tells the students almost exactly what will be cn the test and 
what the answers are. 
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Cictr^tf froB CUssrooB Obttrvatloni 
Tspic Om: Porlftra and Cotltiittrau 



Tabit 1 suMMtrlsts now Basil uugnt Cnapttr 15. H« spent 
stvtn days en this topic. Of this tlat, 48 alnutts. or noarly 
ono full class porled, tho principal usod aaklng announcononts on 
tnt Intorcoa. Anothtr ton alnutos wort lost to an assoMbly. Tne 
ttachtr allocatod tho Bajorlty of tho roialning tiao. approxl- 
•ately 133 ■Inutts, to statwork, during which tho students com- 
plotod a word soarch. and coplod. colored and labeled diagrams. 
There were five Instructional episodes. During three, of less 
than ten alnutes each, the teacho'" led recitations covering 
content In Chapter 15. The fourth the teacher described as a 
"hands-on" txperlence; he passed a series of preserved specimens 
down the rows for students to observe. The final Instruction 
consisted of a 33 alnute review for the test; the teacher gave 
the students all the test questions and their answers. 



A "NaMi-on* CiMrltsc* (Day 5) 

The teacher has Just finished taking attendance and review- 
ing the asslgnaents with his students. He turns to a group 
of speclaen jars resting on the front desk. 

Now I want to show you some of these organisms. 
Ideally What we should nave, we should be In a museum 
and they should nave this giant tank that's like an 
aquarium where we could see all these animals. We 
could look and see everything In Its natural habitat. 
Me have to do the second best, so I'm going to pass 
some sponges and some coelenterates and some coral 
around. 

Basil emphaslxes order and care In handling the Jars and specimens. 

Now Please , and I say this again, please don't drop 
the jars. Okay? Now we nave a few people that drop 
things. -but we don't nave many In this class, and I 
hope Kuhin won't drop anything. 

The teacher often refers to Brian Kuhin as though he were a 
troublemaker. He resumes his Introduction. 

Now does anyone know what we call all sponges? What 
do they belong under? Me call them, the name given to 
them, is porlfera. Now there are different kinds of 
sponges, and I want you to be very, very careful. 

The teacher picks up the first specimen bottle and holds It 
up In front of the class. 

This one nere (No. 1) Is a fresh water sponge. It's 
very very delicate. If you take It and hold It up. 
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Tabit 1. Duritloii of Oissrooi ActlvUtes DtirtiiQ Prolferi and Coelenterata Unit (Teacher 3) 
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you*11 see little bits of sponge all througn the area, 
because If you shake It In any way, shape or form, 
these little tiny parts of the sponge will break up, 
so be very, very careful. Now do I dare pass It 
around? 

The students are anxious for the teacher to pass the specimen 
around, and several say ^Yes," 

Now I think Td like to pass It around and have you 
look at It, If I have to Til have somebody come and 
hold It like this and walk around so you can see It. 
But Td like you to have a hands-on experience and 
look at It carefully. 

The teacher moves to the front of the room and passes the sponge 
down the first row next to the window. 

So we'll pass this down here, then we'll pass over 
there, up, and we'll kind of snake around the room. 
Now this particular sponge Is a fresh water sponae. 
It belongs to the particular group called spongella. 
Now It's a hard shelled sponge, and this Is the kind 
of sponge you see here. 

The students move the sponge rapidly around the class and It 
reaches the fifth student In the first row by the time the 
teacher holds up another specimen. 

Now this next sponge that I have Is a regular bath 
sponge. When I was a kid, this was the only kind of 
sponge we had, and they didn't cost too much. You've 
seen the movies where they dive wav down and they have 
to pick up these sponges, and they re growing on the 
bottom, and they put tnem In a net and they drag the 
net up to the top and then they slip the sponge out. 
So actually the only thing that's left Is the skele- 
ton. What you clean with, clean cars with. Is actu- 
ally the skeleton, and the little holes In the sponge 
are where the little animals lived. Does that make 
sense? Now If you'll look at this sponge very care- 
fully, you'll see that there are little holes In It, 
and after these have rotted out In the animal, rotteo 
out to leave these little pores, and the pores In the 
sponge are where the little animals lived. Now this 
belongs to the group called eusponga. I don't expect 
you to remember those names, but I tell them to you so 
that you'll be at least able to recognize them when 
you see them again. 

The teacher takes this specimen to the row nearest the door, 
and starts It on Its way back. The students show little Interest 
In the specimens. They glance at them and pass them on. Most 
are sitting quietly, leaning back In their seats, with their 
books closed. They seem to be paying attention to the teacher. 
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Now the next animal we'd like to deal with Is the 
coelenterata. Now. can anyone tell me what the five- 
centimeter length coelenterata Is? 

This Is the first time the teacher has asked a question, and 
seven hands go up. He recognizes Jenn. who says. "Hydra." 
The teacher responds: 

It's kind of like a coral and It has tentacles on Its 
top. and It somersaults. Yes. It's a hydra. Now If 
you put a hydra in a bottle like this, you'll lose It 
on the bottom. So they have actually mounted the 
hydra on a glass plate. You will have to hold It up 
to the light. 

The teacher passes the jar containing the hydra down row five 
following the second specimen. 

The teacher holds up a jar containing a jelly fish. He 
stresses features and aspects of the specimen. 

Well, when I was on the coast, they used to have 
jelly fish and they lived In the shallow water and you 
could bring your hands underneath and you'd have a big 
mass of jelly In your hands, but It Isn't wet like. 
There's a membrane that holds the jelly In there. And 
you look right through it and you could see the Inter- 
nal organs. There's four circles Inside It. It looks 
almost like a grape, and If you very gently move It up 
and down, you'll see how It moves, and that's how they 
move In the water. Now be very, very careful with 
this one. You can hold It up to the light and see 
those circles I told you about. They're Inter- 
nal organs and It's a very Interesting organism^ Be 
very, very careful with these as you pass them around. 

The teacher passes this specimen down the third row from the 
window, and picks up another. 

Now this Is anotr.er type of jellyfish. It's a dif- 
ferent group. It's a small one and It has tentacles 
down at the bottom. They're more like streamers. 
They're not a true tentacle. Now this Is a very 
small, pretty jellyfish. It belongs to another special 
group called the cone jellyfish. To preserve this one 
they ve actually put a bottle In a bottle because It's 
such a small organism and I think It probably get lost 
In the big bottle. So It looks like a little berry, 
but this Is a jellyfish. 

He passes this one down the row next to the door. 

Now the next one that we're going to show you will be 
the sea anenome. We have two different ones and we're 
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going to pass them together. One's a smaller one and 
the other^s a larger one. TheyVe both the same 
organism. One's smaller than the other. Now these are 
tentacles like, theyVe like tentacles and they actu- 
ally catch the prey and pass It Into the mouth. 

There are now seven jars being passed relatively quickly, 
and most students Just glance at them. In fact, the teacher Just 
said that they should spend "a couple of seconds" on each, and he 
does not encourage students to examine the animals closely or 
share their observations. Some students do become Interested In 
the specimens and they talk among themselves about them, while 
Ignoring the teacher. Rob, Matt, Oan and Evan have managed to 
accumulate three jars, and they study the specimens together. 

Now the next we will be passing out will be the coral. 
Now a coral Is almost like glass. It's very brittle 
and the animal Is gone. You will see little pin-like 
holes and that's where the organism went. 

Perhaps all the students know that coral Is the animal's skele- 
ton. The teacher passes this specimen down the row nearest the 
door. He has not said much, and appears to be hurrying through 
the presentation, as though he wishes to get on to something 
else. The teacher passes this specimen down the third row from 
the window and ends his presentation with these words: 

Okay, are there any questions about the things that 
we're passing around? Okay, now pass these around 
very, very carefully. 



Reviewing for the Test (Dey 6) 

The teacher has Just finished taking roll, and has been 
going over the word search with the class, making sure that the 
students have spelled the answers correctly. He begins a 
serious review for the text. 

Okay, now what Vm trying to do Is to get you people to 
realize that there are other ways to learn than Just to 
memorize and It makes things more exciting. Now, how 
many understood what I meant when I said try to paint a 
picture In your mind of the different things? How many 
tried It? Now It'd be a good thing to do whenever 
you're studying, try to picture It In your mind. Now I 
wantyou to take all of your pictures out and put them 
on the desk, all of them. 

The class Is relatively quiet, all are In their seats except 
Brenda, who gets up, starts toward the front of the room, then 
turns around and sits back In her seat. Students get out the 
diagrams that they have been working on all week. 
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rm going to go over those In a minute. Now everyone 
Should have done the questions at the end of the chap- 
ter. Again, Tm going to go over each one of these 
questions and be sure you have the right answer. If 
I|m going too fast, raise your hand In the air, and 
ri1 stop and we'll go over the answer. Now If you 
haven't done these, Tm not going to wait for each of 
you to write them down. Tm just going to help you 
fill those In, and you know you've had an assignment, a 
homework assignment that was to take the book and 
answer these questions at the end of the chapter. You 
Should have those done now. Now these questions are 
necessary for the test tomorrow, and I'm going to go 
over them them and make sure you have them right. 

The students get out the answers to the chapter-end ques- 
tions, and put them on their desks along with the diagrams. The 
teacher forgets he told the students to take out the pictures 
they were coloring as he was going to review those, because he 
moves directly to the chapter questions and does not refer to 
the pictures at all. He begins, ''The first one sounds like a 
horror movie, a worm that sucks blood through the holes after 
cutting the skin with Its teeth." There Is a long silence, and 
then Heather says, "A what?" Basil responds, "A worm." It goes 
up on your leg and sucks blood." 

Heather answers, "A leech." The class goes wild. There Is 
a general uproar as students wave their hands and yell at the 
teacher for the question was not from this unit's chapter, but 
from the one they studied last week. 

Brenda leaves her seat and approaches the teacher. She has 
not brought a pencil with her to class today and asks the teacher 
for one. He denies her request for a loan and she returns to her 
seat. Basil continues with the relevant questions, "Okay, what 
Is a rock-like object produced by animals In the sea?" The 
teacher points to a student who answers, "Coral reef." "Okay, 
coral reef." 

The teacher moves very fast leaving very little time for 
answers or discussion. The students are quiet and attentive and 
do not seem confused. As he goes through the review, he points 
to students to answer the question. Sometimes they have volun- 
teered, and sometimes they have not. "What do you call the cells 
that let water get Into the sponge?" Arlene answers, "Pore 
cells. Basil replies, "Yes, they're called the pore cells. 
Number 3, what are the armlike parts around the mouth of a coel- 
enterate? Jan answers, "Tentacles." 

Tentacles. Now If I were going too fast, I figure the 
hands would be going up In the air. Now there's one 
girl Who's sitting down like this (Teacher puts head In 
his hands) doing nothing. Now what Tm wondering Is do 
you have a pencil? 
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The teacher Is talking directly to Brenda. She has not been 
working since the teacher refused to give her a pencil. He asks 
the students If they can help her. He reminds the students that 
they are responsible for bringing pencils and other equipment, 
and that It Is not his business to help them If they forget. 

And what we're doing now Is. . . I expect everyone to 
have them done, but now I Just want to make sure that 
you don't have any questions. Next, what Is the male 
sex cell? 

Tricia answers, ''Sperm.'' Basil says, "Sperm, that's right. 
Next, main function of any living organisms. Christine answers, 
"Reproduction." 

The review continues In this manner: the teacher reads a 
question and students provide one word answers. Everybody sits 
In their seats, and most write down the answers as the teacher 
goes over the questions. As the lesson progresses, the teacher 
quickens his pace and does not finsh reading the questions. He 
asks a question, looks at a student and says, "Do you know?", 
then asks other students. Sometimes he answers his own questions. 

Basil continues, "Okay, now next. For sexual reproduction. 
In the case In the sponge, what happens?" Leanne says, "Sperm 
cells must combine with an egg." 

Right, sperm cells must combine with an egg. Yer that 
Is correct. Now the next two are t !a1 short essays we 
have to take care of. Til answer these as carefully 
as I can. I figure you'll be able to handle them 
yourself. 

A number of students are copying down x e answers to these 
questions on a separate piece of paper. Basil says: 

Let me read It for you, and then Til go over It. "In 
what way are coelenterates more complex than sponges?" 
Now the primary ways are the following: Now the corals 
are more complex than the sponges In that the cells In 
the coelenterates work together, where each cell In the 
sponge acts like one cell at a time. Now let me para- 
phrase that a bit. Remember the sponges? Each cell In 
the sponge Is like It was an amoeba, another one-celled 
organism. But In the coelenterates, they work 
together, much like the cells In our body work together 
to take care of our whole body. Now, what Is another 
thing that coelenterates have that sponges don't? 

The teacher conducts a discussion of this question, but 
speaks very quietly and only to the students In the front of the 
room. I am at the back, and can hear almost nothing, so I assume 
the students around me cannot hear either. However, they remain 
quiet. Michelle says that coelenterates have tentacles. Jennifer 
makes a comment, and another student mentions digestion. The 
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teacher discusses these characteristics as students bring them 
up. He continues: 

Digestion in a coelenterate takes place In the center 
of the cavity, okay? Now. It doesn't take place In the 
central cavity in a sponge. 

The teacher finishes the discussion of this question, talk- 
ing for the most part to the students on his right In the class- 
room, and to the girls at the back of the room on his right. 
In tills manner Basil finishes his review for the test. 



Excerpts froa Classrooa Observations 
Topic Two: Protection. Support, and Moveaent 



Table 2 summarizes how Basil taught Chapter 20. He spent 
ten class days on the topic, although one day (Day 6) was almost 
entirely devoted to giving students their mid-term progress re- 
ports. During the remaining nine days, about 45 minutes (almost 
a whole period) were lost to the principal's Intercom announce- 
ments and to early release for an assembly. 

Basil began this topic with a full class period of recita- 
tion, during which he went over the topic In some detail. He 
followed this with a full class period of seatwork. during which 
students received a large number of diagrams and puzzles to 
complete for their Journal. About half of the next two class 
periods were devoted to completion of a laboratory concerning the 
composition and structure of bones. One the seventh day. the 
teacher reviewed the bones of the skeleton, and on the ninth he 
shared his collection of skulls with the class. There were two 
quizzes, at the end of the seventh and the eighth days. The 
tenth day was completely devoted to a final test for the unit. 



A Laboratory (Day 3) 

At the start of class Basil announced that the students will 
work at a laboratory activity. He has handed out a laboratory 
sheet titled Them Bones. Them Bones , which came from another 
teacher, and has read through most of It with the students. The 
laboratory will be concerned with the composition and structure 
of bones. 

The teacher brought two kinds of bones to class. The first 
Is a very large beef bone, and the other Is a bag of five chicken 
bones. All of the bones are more or less cleaned, although they 
still have a little meat clinging to them. 

The first part of the laboratory handout Involved weighing 
the beef bone, frying It In an oven, and weighing It again. The 
teacher reviews this part with the entire class. Then he goes on 
to the second part of the handout and points out some jars In the 
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Table 2, Ouratfon of Classroom Activities During Protection, Support, and Novement Unit (Teacher 3) 
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Table 2 (continued). Duration of Classroom Activities During Protection, Support, 

and Movement Unit (Teacher 3) 
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back of the room that will be used with the chicken bones. The 
students are sitting quietly, listening to the teacher as he 
gives a short discussion on lab safety before letting them begin. 

Now, I have prepared In the back of the room some 
bottles and we're going to take some of these bottles 
and put them In jars when we're ready for them. We'll 
have five different liquids. You'll have hydrochloric 
acid. Now, If I ever require you to handle any of 
these liquids I want you to be very, very careful. 

Basil continues, relating disasters which he has witnessed 
Involving students and chemicals. The students are very atten- 
tive and sit quietly In their seats. 

The teacher opens a small sandwich bag that contains five or 
six partially cleaned chicken thigh bones. He tells the stu- 
dents, "Now, we're going to pass out chicken bones." 

At the teacher's request, the students get up and move their 
chairs into groups of four to six, joining them to make large 
work areas. They perform this with relative ease, and It must be 
something they have done before. Although It Is quite noisy. It 
only takes the students a minute or two to form their groups. 

The students Initially arrange themselves Into eight groups. 
Four groups contain only boys, and four only girls. As the 
students move Into their groups, the teacher assigns two girls 
the task of passing out the chicken bones and the pieces of paper 
to put them on. As the girls distribute the bones, they discover 
there are not enough bones for each group to have a bone. The 
teacher merges the groups so that there are just five groups. 

The students are noisy, confused, and appear not to under- 
stand what they are to do. The teacher Is reducing the number of 
the groups and he moves around the room shifting people. Basil 
says. 

Now, you have a chairman in your group. You have one 
person that'll be handling the bone and the other 
people will be watching them. Read your handout and do 
what It says. Number one, check the hardness of the 
chicken bone by trying to bend It or twist the ends. 

It's getting noisy enough again that It Is hard to hear the 
teacher, and all of a sudden there is a round of "Shhh's" from 
the class. 

The students are trying to get themselves organized In their 
groups. Every group has begun the task of cleaning the chicken 
bone. In some cases, one person has taken charge, and In others 
the bone Is on the paper in the middle an(< everyone Is very 
delicately picking off tiny little pieces of meat left on the 
bones. Basil says. 
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Now, we re going to place a bone Into each jar. We're 
going to rover It and place It In an area In the room 
where nobody will be able to get It. Now, after we've 
soaked It, we're going to retest It for hardness, like 
twisting and bending. Now, we're going to have to 
record all of this material on this particular sheet 
that we have here. 

The teacher makes several comments In a very low voice. He 
ap(>ears to be listing the goals of the exercise. He says, "Okay, 
we re going to check the percentage of water In the bone. . ." 
Some girls say, "What Is he saying?" 

. . . and then we're going to tell the difference 
between a hard and soft bone. We're going to be able 
to tell which liquids soften bones and we're going to 
see the Importanace of doing an experiment and seeing 
the results, rather than just guessing at the results. 
Now, there'll be a series of questions that you'll 
answer . 

The teacher goes through the assignment sheet quickly and 

says: 

There really Isn't too much that we can do with this 
lab now. It's just a matter of placing these bones 
Into the jars and they'll be finished by Monday. 

When the teacher decides that the activity portion of the 
class Is over, he directs the students back to their regular 
places. 

Now, will the same person that passed out the bones 
please gather the bones and then the person that passed 
out the paper please gather the paper. Then we'll go 
to the the next part. After we've gathered the bones, I 
want you to go back Into your regular seats. 

The students put their chairs back In their regular places 
and put materials away. Most of the girls, but none of the boys, 
go to the sink to wash their hands. Some of the boys comment. 
That was no fun. We had to get Into our groups for nothing." 

After the students left the classroom, the teacher put the 
chicken bones Into jars with different liquids. 



Se«twork (Day 4) 

Just before this seatwork activity the students were working 
in groups of two to four, completing their laboratory sheets. 
Now the teacher gives them a new assignment for seatwork. and 
homework to be turned In at the end of the unit as part of their 
"journal . " 
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Now. we're going to have two more drawings, but I want 
you to only do one now. Do not write on this. Make 
sure that I get It b&ck. As you make the drawing, put 
the number at the top. The number that you have at the 
top of this, put that on yc jr sheet of paper. 

The teacher has taken out sone sheets with drawings of the 
bones of the head and neck, and given them to Alta. He asks her 
to number them. This Is done so that the original diagram can be 
returned to the teacher for use again next year. 

Basil asks. "Who wants to pass these out?" Todd volunteers, 
and the teacher tells Alta to give them to Todd as soon as they 
are numbered. During this time, the students are talking with 
one another and working on their lab sheets. 

A student has asked the teacher for something, and now he 
turns to the class. "Does anyone have any pencils to loan?" Todd 
throws a pencil across the room to the student who needed It. 

Remember, put the number at the top. You have plenty 

of time to do this, but you Just barely have It. So. . . 

copy It on your paper. You were passed out a piece 

of paper, right? I want this to go. copied on that 

paper. 

The teacher is talking loudly over a fairly noisy classroom. 
The students pay little attention to him. for this Is a familiar 
task. They are to copy, not trace, the diagram, color It and 
label It. They are working In groups and talking. Some still 
have not finished their laboratory sheet or other work, but most 
are turning to the drawing of the skull. Pat and another student 
get up and walk to the pencil sharpener, but most remain In their 
.^eats. 

The students are quiet. In groups tracing the diagram of the 
skull. The teacher wanders up and down the side of the room by 
the window, mainly in the front, ana then down the side and leans 
against the lab bench and walks back up to tfie front of the room. 
He speaks to. no one. .'ost of the students are hunched over their 
desks, tracing the drawing of the skull. 

Basil says to the class. "Now. learn the parts of the head 
by. . . uh. by tomorrow. Okay?" This gets a lot of comment from 
the students, who think that maybe nobody could ever learn all of 
this: the ethold or the lacrimal. "There are just a handful" of 
bones, say^ Basil. "A handful. . 1" Even more complaints from 
the students. "Probably you could count all of them on your 
fingers and toes." Basil replies. Now there Is general abuse, 
friendly of course, from the students. As they begin to finish 
their diagrams, the students leave their seats and move around 
the room. Soon everyone has finished. 
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On Day 7, Basil btgan Mith an Instructional recitation 
conctrnlng tht bonts of tnt body. Ht ustd a plasttr rtplica of a 
sktltton as a prop. Ht takts tht plastic covtr off the skeleton, 
and begins, 

NOM, I Just want to review the skeleton. You've had 
plenty of tlae to learn everything and I expect you to 
knoM It. If you did not utilize the tine, then of 
course, that Isn't ay fault. You were given handouts 
that Should have helped you on each and everything, and 
you Should be very faalllar with It. And, anything 
that I go over, sight be on the test. So, I Just think 
you Should be faalllar with It. I say ask any ques- 
tions at all. 

Tne teacher now has things moII enough organized that he no 
longer takes attendance. This has becoae Hendy's dally task, and 
She Is sitting at his desk with the attendance cards. 
Basil says, 

NoM, let's get started. Let's start with the different 
bones of tht head and see how you reaenber then. We'll 
call on difftrtnt ptoplt. Okay, what Is this front bone 
htrt calltd? Jtff? 

Jtff ansMtrs, "That's tht frontal." Basil rtpllts, "Frontal. 
Nhat Is tht bont back htrt? Uaynt?" Uaynt says, "Parietal." 
Basil contlnuts. 

Okay, parietal. Nom, you gtt anywhtrt fron four to 
fivt difftrtnt pronunciations. You go up to tht 
unlvtrslty and tht proftssor Mill pronounct nany of the 
words difftrtntly. So, tht nain thing Is that you know 
tht word and know how to spoil It and know where 1v 
belongs. Okay , are you w1 th ne now 7 Now, what 1 s thi s 
bone right htrt? Yts7 

"Nasal," says a studtnt. 

This Is your nasal bont. Okay, now, you have a 
suptrlor and an inftrlor. Anyont know what that Is? 
Yts? 

Chtlsit has raised htr hand, and tht ttachtr recognizes her. 
She says, "Maxillary." Basil responds, "Maxillary. Now, do you 
know where the nalor is?" This question Is to Chelsle also, and 
she answers "Below the eye." The teacher contlnuts. 

Now, sont tint during tht ptrlod, I'n going to give you 
a quicky quiz on the skull to see If you know the 
bones. So, what I'n going to do Is I'll point to It 
and you have to write It down. That's why I'n doing It 
now, to nake sure you get this down. In sone profes- 
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slont* you have to know every part of the skull, every 
part of the skeleton, especially doctors and nurses. 
And they have to know where all the muscles are In- 
cluded. And they have to know what each one of these 
swellings on the bones are. And they have to know It 
In detail. 

After providing this rationale for the assignment. Basil con- 
tinues. "Now. what Is this bone here? It's hard. Yeah. It's the 
arch." The teacher asks Uendy first, but she doesn't know. Then 
he asks Christy, and she knows It is the arch, but can't pro- 
nounce It. Finally. Pat says. "Zygomatic." Basil repeats "Zy- 
go-matlc arch. Mhat Is the bone right Inside the zygomatic arch? 
Yes?" The teacher asks Dianne. but she doesn't know. There Is a 
lot of low conversation between the teacher and the students at 
the front of the room about this question, but It Is very hard to 
hear. Finally. Tom says "Sphenoid." Basil agrees. "Okay, how do 
you spell that?" Tom says "S-p-h-e-n-o-1 -d." Basil asks. "Now. 
what Is the one at the back?" A lot of hands go up. and the 
teacher calls on Todd, who says "Occipital." 

Basil continues In this fashion, pointing to bones on the 
skeleton and asking students to Identify tnem. He tells the 
students "Now. I want you to learn these wtill. I want every part 
known so you can understand It." He now points to the two bones 
In the forearm. Uendy says. "The radius goes to the thumb and 
the other goes to the fingers." Basil replies. "How many agree? 
Take a look at your drawing and make sure." Most of the other 
students are attentive. Basil explains the workings of the 
wrist. "Now. there are many bones In the wrist. As you move your 
wrist back and forth, they slide. These are your sliding bones." 
This is one of few times he goes beyond the bone's name to 
explain Its function. He continues. "I could have you learn each 
one. but all of the groups together are called the. . . yes?" 
Uendy answers. "The carpals." Basil agrees. "The carpals. Now. 
these are the carpals. So. what are these here called? Yes?" 
Christy says "Metacarpals." The teacher moves on to the 
vertebrae which he treats In detail. 

Now. In between each one of these vertebrae, we have a 
kind of carti lagenous material. Now. take your fingers 
and place them on the back. 

The teacher reaches back and feels his spine with his left hand. 

And see If you can Isolate them In between, where 
these are. Now. first of all. you're going to come to 
a what? A bone. Kind of a ridge. Now. try to 
circumvent around that ridge and you'll come fairly 
close. It's the only way you can really come close 
enough. Is to go right through the stomach. Now. why 
do you think we have these bones sticking out In the 
back? 




There Is no answer at all from the students. Then one 
tr1es» but the teacher Is not satisfied. 

Okay, If somebody takes a baseball bat and hits you on 
the back, these bones here are In such a way that they 
win splinter and soften the blow, to help protect your 
back. If you nad It open, like this, you would have a 
lot of problems, wouldn't you? Your back would be 
injured a lot more. Now, a lot of women, when they're 
preganant, the bones kind of soften In this area right 
here and It allows these here to slip out. So, then 
bone Is grinding on bone. Does anyone know what that's 
cal led? 

It Is quiet, and there is no answer from anyone. 

Does anyone know what these are called here, these 
little disc-like things? Have you had anyone in your 
family with a slipped disc? 

Six hands go up now, but the teacher doesn't call on anybody. 

How many ever heard of a slipped disc? Now, that's 
what happens. When these slip out, then the bone 
grinds on bone and you could say the person has a 
broken back because this disc slipped out here and 
these wobble and cause all kinds of pain. And, In some 
cases, they break right up and rupture, and It's what 
we could call a broken back. 

The entire class Is quiet and attentive. This seems to be 
a subject they are Interested In. 

So, what the doctors try to do Is to lift 3 and get 
this disc back, or In some cases, they'll operate on 
the person, take the disc right out. Years ago they 
used to put pieces of bone In there and then It grew to 
solid bone. And some people would have this whole area 
fused, so that there'd be no movement at all. But, now 
what they do Is they just take this out. The person Is 
able to get up after three or four days. Then, over a 
period of time, the body makes another one of these. 
Not quite as good as It was before, but It's good enough 
so a person can go back to normal activity. Are there 
any questions about the backbone, about the discs? So, 
a ruptured disc would be one that's broken up. A 
slipped disc Is one that's just slipped out. Does that 
make sense? 

There Is no response at all from students. They don't say 
anything, nor do they nod or frown. 

Basil continues on with bones of the lower back and legs; 
"Now, what Is this bone right here? Yes?" The teacher 
recognizes Wendy, who says, "The pelvis." The lesson continues 
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In this fashion until he reaches the feet, and Basil says, I 
think you should be familiar enough with the skeleton, and I'm 
going to give you a little quiz a bit later." The teacher puts 
the platsic cover on the skeleton and wheels It back Into the 
corner. 
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TEACHER 4: DIANE STAHL 
by Vickl Uabert 
Introduction 
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This Is a portrait of Diane Stahl's 7th-grade life science 
class at Horton Junior High School. Observations were conducted 
in January. 1984 when she taught protozoans, and In May. 1984 
when She taught genetics. 

Background and Viewpoints 

Diane began her college education at a small western agricul- 
tural university, najoring In horticulture. After transferring to 
another unlverlty. she completed her degree with a major In phyclal 
education and a minor In botany. Diane began her teaching career at 
Horton several years ago with a diverse teaching assignment (PE. 
civics, life and physical science). Her assignments have remained 
diverse; this year she Is teaching four periods of life science, 
one of student government, and one of biology for gifted students. 
The only continuity In her scheduling has been life science assign- 
ments, teaching at least two classes each year. 

Diane Is extremely active In and out of school. As sponsor 
of the student officers, she Is responsible for all activity 
scheduling, many assemblies, dances, fund raising, and any other 
non-athletic activities of the school. She plays soccer on an 
outside team, often organizing teachers In the schooi to play 
against the students. She runs three to five miles per day, and 
often participates In the aerobics classes offered at the school 
for students. Her philosophy Is that participating with students 
helps build morale. As she says. "If you get the kids on your 
side, you've got them wrapped around your finger. . . when they 
see an 'old teacher' out there playing, they think. 'I guess they 
can't be all that bad'." She often participates In workshops to 
enhance her teaching skills. 

Diane describes life science as a real "hands-on" opportu- 
nity for the students. She wants them "to see for themselves" how 
nature looks, works, and Interacts with the rest of the environ- 
ment. She feels many students come to her classes with some 
knowledge of science. However. Diane distinguishes between stu- 
dents' knowledge and their ability to apply that knowledge. As 
she states. "They've learned the words, but they can't give you 
any Ideas and they have a real hard time distinguishing between 

. . . 'give me a definition for something' and 'tell me what it 
means ' . " 

Diane feels that seventh graders are generally quite enthu- 
siastic about science when they come Into her class. She des- 
cribes them as being "just wonderful and. . .excited. I could ask 



them to do anything and they would. Anythlngi" By the time they 
leave her class, she expects them to Increase their knowledge 
dramatically, and to be able to relate concepts to reality. And 
"generally they do." However, they don't retain It. Many of the 
students return to her ninth grade biology class, and "They can't 
remember a thing. So then I spend my time having to go back and 
reteach. I don't think the kids learn the material to actually 
learn It and remember It now. I really don't." 

Diane wants her students to think about what they are learn- 
ing, rather than simply finding answers In the textbook. As a 
result, she will often design her own tests and worksheets, or 
change textbook exercises so the answer requires some thought. 
Hhen students ask questions In class, Diane will often ask a 
question In return, aiding students In d1 scoverl ng the an;iwer on 
their own. She also prompts students to expand their answers to 
her In-class questions by asking them to "tell me more," or "keep 
talking, I need Just a little more Information." Diane also 
wants her students to experience being able to complete assign- 
ments and lab activities. As she says, "I would say 'complete'. 
Is the ultimate thing that I would like, but there are some kids 
who can't. If they will just make an attempt and show me that 
they are doing the best they can do, I am satisfied." 

Diane particularly wants to develop positive attitudes 
toward science In her students. She wants students to "not hate 
science, but like It. But you don't have to like It all." She 
strives to encourage her students to continue their Interest In 
science beyond her class: 

I would hope that through the class they ■ -Emulated 
enough that they would pursue possibly bnothfc class 
and maybe take another field. So that they wculd take 
maybe ninth grade biology and then th<* would Ive them 
an opening so tr.at when they get to hi :i school they 
can take possibly zoology or botany, c^em1str^ or physics. 



Classrooa Description 



Diane's classroom is average-size, containing twelve tables 
which seat three students each. These tables are ar/anged in two 
rows of six, with students facing the front of the room which Is 
Identified by a four-sectioned chalkboard, a flag, a pencil 
sharpener, a movie screen, a loud-speaker, and a "Norton" calen- 
dar with school activities penned In. Next to the calendar 1& a 
discipline plan sheet (from the Assertive Discipline workbook), 
mere is also a doorway (directly south of the chalkboard) lead- 
ing Into the supply room. The teacher's lab table Is centered 
between the student tables and the chalkboard, with a student- 
aide desk l ectly adjacent to It. 

Windows and low-countered shelves line the south side of the 
room. The shelves are filled with odds and ends of science 
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paraphernalia, rubber gloves, a podlui;, some steel wool, a slide 
carousel, a not plate, a tape recorder, and numerous lab work- 
books. Several plants sit on top of the counter as ctoes a stack 
of wire baskets labelled with each period's number, containing 
student papers. There are three posters and a fire blanket 
attached to the wall. 

The back of the classroom has low-countered shelves which 
span the entire width of the room. Above the snetves are a 
chalkboard, two bulletin boards filled with varUus colorful 
arrangements, cupboards, and a clock. The cupboards are filled 
with magazines (Including Popular Science . Bui Idlng Ideas , and 
Science 83 ). pink and white crepe paper, a bucket, a hose, a 
long rolTof newsprint paper, and two large butterfly nets. On 
top of the counter sit several boxes containing bottles, cloth, 
cotton balls, and rocks, and an aquarium flllec with fish. 

The north w«ll of the classroom Is Identified by numerous 
full-length glass-doored cupboards filled with science equipment 
(glass beakers. Jars, tubes, funnels, microscopes), textbooks, 
academic supplies (colored marker pens, tempers paints, colored 
construction paper), science games (Energy Ow'est, Science Bingo, 
Gomston) and O'Haus scales. Above these cupboards are three 
pictures of owls In varying poses. There are two additional 
wooden cupboards with locking doors on this -all Taped to one 
of the doors Is an outline of the teacher's grading scale (broken 
down by percentages). Above one of the cupboards is a poster. 
Towards the front of the classroom Is the doorway to the class- 
room and directly adjacent to the doorway Is a filing cabinet. 

In general, the classroom Is clean, comforteble, well- 
lighted, and neat. Live fish and plants are present, but there Is 
no display of ongoing science demonstrations. The general tenor 
of the class environment Is one of welcome, warmth, and a casual 
orderliness. 



Course Overvleif and Instructional Strategies 



Diane uses Exploring Living Things (Smith, Frazler, & Mag- 
noll, 1977), as her mam textbook. In addition, she uses what she 
refers to as "The Cat Book" (because of the picture of a large 
cat on the cover). Challenges to Science; Life Scienc e (Small- 
wood, 1978) as a supplementary text, altno'igh students only have 
access to It In c'lass. She does not follow the organization of 
the textbook to present topics because they do not fit her needs 
and are not organized for the weather. Consequently, she begins 
with cells then moves to plant life prior to November, when the 
snow begins to fall. She then does protlsts, the animal kingdom, 
classification, and ends with the human body (Including bones, 
various systems, heredity, and evolution). 

Diane changes parts of her curriculum from year to year, 
adapting, eliminating, and adding to activities and discussions 
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to have them "work better." She also maintains a wide array of 
resource books In the classroom* borrowing Information from each 
as various units progress, and directing students to them for 
additional Information, She likes to vary activities frequently, 
"doing at least two experiments a week," using magazine articles, 
guest speakers, films, and the textbook for reading assignments 
and vocabulary assignments. '*I feel that anything you can bring 
In from out Ide the book will only enhance It, because I think 
the book Is boring by Itself." 

Although Diane does not follow the sequencing of the text* 
book chapters, she does build her lessons around the units In the 
text. Typically, It takes from five to fifteen days to cover one 
chapter (or unit). Generally, she begins with a reading assign- 
ment and a list of vocabulary words. Sometimes the students read 
the assignment In class, but more often Diane begins with an 
Introductory activity such as a film or demonstration. After the 
students have read the material, she d1scu.oses It with them, 
asking questions, calling students to the board, or having them 
make presentations. Interspersed with the discussions are lab 
activities which require the students to look for specific 
things, fill out worksheets, draw and color what they have seen, 
and/or analyze their results. These activities often take the 
students out of the classroom, and sometimes outdoors. Students 
are generally required to answer the review questions at the end 
of the chapter as homework, and a quiz may or may not be given 
during the unit. A test Is always given at the end of the unit, 
preceded by a verbal review In class, and fol lowed by going 
through the exam Item by Item. Diane frequently designs her own 
worksheets and exams, but will also use those supplied with the 
textbook, adapting Items and adding several of her own. 

To ensure that students understand the science content of 
the unit, Diane usually begins discussions by asking questions 
which review material previously covered. She then builds on 
this Information, relating It to the new material. She will fre- 
quently give the students a lot of Information which expands on 
the material In the chapter, or which shows It In a differing 
manner, asking questions which cause the students to Integrate 
previous Information or expand It. She also asks a lot of "What 
do you think would happen If. . ." questions. She uses other 
students In the classroom to add additional Information to stu- 
dent comments, or allows them to challenge Ideas presented. She 
encou'^ages students to discover Information on their own by 
asking them to elaborate on a question they have just asked or an 
Idea they have suggested. The pace of these sessions Is fast ana 
dynamic, and always under tight control. 



Excerpts from Classrooa Observations 
Topic One: Protlsts 



Table 1, summarizes how Diane taught Chapter 10, entitled 
"Protlsts." She spent nine days on this topic, mixing lecture 



EKLC 



68 



Table !• Duration of Classroom Activities During Protlsts Unit (Teacher 4) 



PAY 1 



DAY 2 



DAY 3 



DAY 4 



DAY S 



TrintUlon 



TtKhtr 

PUnt ifid 
AniMi 
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ind Provldt 
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Look It 
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Fiptrt 



Ttichtr 
Givtt 

Inttructlont 
for Lib 
on Finding 
Protlttt 



StttdtnU 
hrtpirt 
Slldtt 
ind Look 
for 

Protlttt. 

Writing 

Ninet of 

Nhit 

Thty 

Stt 

TtudwTt* * 
Citin up 

amTAr" 



optning 

Trint Uion^ ^ ^ 

Ttichtr Pitttt 

back Studtnt 
Fi£t r t^ .... 

Ttichtr 
Cxpliint how 
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Studtntt 
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Ub 
on 

Protlttt 



StudtflU 
CI tin 

wp 



Studtntt 
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rot 
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able 1 (continued). Duration of Classroom Activities During Protlsts Unit (Teacher 4) 



CUtt 



5 nln. 
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15 Mln. 
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35 nln. 
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DAY 6 
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DAY B 
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and discussion segments with seatwork and home work assignments. 
Two videos on bacteria were shown and discussed, and note-taking 
was required. Illustrative examples of the Instructional seg- 
ments follow. 



Review of Plant Characteristics (Day 1) 

After six minutes of administrative tasks. Diane says, 
"What I want to know Is (turning to the chalkboard and writing 
the word PLANTS) what type of characteristics would you consider 
plants to have, or let me repharase that. What type of charac- 
teristics would you say that organisms lave that make them a 
plant?" Sol raises his hand. Diane ncds at him and he says. 
"Cell wall." The teacher responds saying. "O-o-o-o. I like that; 
they have a cell wall. You're right." She then writes on the 
board 'cell wall'. She turns to the class saying. "What else?" 
Several students raise their hands and she calls on Tim. He 
replies. "Chlorophyll." Diane repeats his answer and writes It 
on the board. She then asks. "What Is chlorophyll?" Several 
students reply and she repeats their answers, saying. "Green 
stuff. It's the stuff In a plant." Several students continue 
shouting and Diane finally calls on Lucy. 

Lucy replies. "It's the green pigment In the plant that 
makes the oxygen." Diane says, "Good, good definition. You 
remember well." She calls on Janet and she says that plants make 
their own food. Diane responds, "Excellentl They make their own 
food." She writes this on the board. As she turns around to face 
the class, she again asks, "Anybody else?" One student contrib- 
utes, "They grow In the ground." Diane writes on the board, 
"grow In ground." She calls on Kathy, who adds "They have 
vascular tissue. Diane responds, "Good." Hey, I'm Impressed. 
You guys are remembering this." Ken contributes, "They are the 
first In the food chain." Diane repeats the response and writes 
"first In food chain" on the board. Another student then contri- 
butes, "They have leaves." Diane repeats this response with a 
que£:t1on mark after It, and a student says, "What about cac- 
tuses? They don't have leaves." Another student contributes, 
"They're all. green. Plants are all green." Again the teacher 
repeats this with a question mark after It. 

Diane says, "Okay, let's write these down and we can come 
back In a minute." She puts the responses "leaves" and "all 
green" on the board. She calls on Joe who has his hand up and he 
contributes, "They breathe carbon dioxide." Diane says, "Okay, 
I'm going to write It down just the way you said It. Is that all 
rtght?" And she puts on the boara, "breathe COo." Another 
student contributes, "They let off oxygen." And she writes on 
the board, "off O2". Another student contributes, "They have 
the most energy In the food chain. Diane raises her eyebrows at 
this response and goes, "Oh, oh." (She Is very Impressed at this 
response; her facial and vocal expressions convey this message to 
the students.) She writes In parentheses under "first In food 
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chain" the word "energy." She then says to the class, "Anybody 
else, or are we about through with what plants are?" 

Approximately five seconds pass, then she continues "I'm 
Impressed! I thought that most of you with some kind of an 
explanation would say that 'they're all green'. And we did end 
up with that, although there's some Isagreement. What sort of 
disagreement do you see In that plf ,s are all green?" Kathy says 

We have a lot of shrubs that are c 1 red." Diane says, "Yes." 
Mike Indicates that spider plants are red and white. Diane 
replies, "Yes, spider plants are varleaated. They have the red 
and the white leaves." William says, 'What about geraniums?" 
Diane replies, "What about them? Keep talking." William con- 
tinues Indicating that there Is red, white, and green on the 
leaves. Several students Interrupt him, and point out that. 

Yeah, but they're still green." Diane stops the Interruptions 
and says "In a geranium leaf . . . there Is a bit of color 
pigmentation In the leaf that Is reddish. Is that what you're 
talking about?" She looks at William and he nods yes. She con- 
tinues, "The leaves are basically green, but there Is a little 
red pigment In the leaf Itself. We're not talking about the red 
flower. Okay?" 

She then moves to the chalkboard saying, "What about this 
particular thing . . ." and draws a mushroom. As she completes 
the drawing several students snout out, "It's a mushroom." One 
student calls out, "It's a protlst." And another calls out. 

It s a fungi." She then asks, "Is that a plant?" And puts a 
question mark on the head of the mushroom, and writes directly 
beneath It the word "plant" with a question mark. A number of 
the students respond very loudly, ^No." There appears to be a 
bit of disagreement among the students and some start saying. 

It's a plant." Another student says, "It's a fungi." Other 
students say, "No, It's not a plant." Diane then says, ". . . 
If you are saying, 'no. It Is not', the question Is If it's not a 
plant, then what Is It?" Several students shout out, "It's a 
fungi." Diane replies, "Back to Kingdoms. Back to Kingdoms. 
Chapter Four." One student shouts out, "It's a protlst." Diane 
replies, "Now there's a new word. Protlst. We'll come to that 
In just a momrnt." Diane continues. 

Scientist.' questioned . , . whether or not mijshrooms, 
and your different type of fungus, should be consi- 
dered as plants, or whether there should be an entire- 
ly different kingdom for them. Because they don't 
have chlorophyll then, that Is where the question ccmes 
up. If they don't fit Into the plant kingdom, then what 
are they? Scientists have decided, 'Yes, we will put 
them In the plant kingdom for now'. However, you will 
have other scientists who will disagree with you, and 
will say, 'Well, we can't say they are In the plant 
kingdom or they are In this other kingdom'. What Is 
this other kingdom? 
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Two students reply* "Protlsts." Diane says* "No, youVe 
bringing up something we haven't studied yet." Several students 
respond, "Plants or animals." Diane replies, "If It Is not a 
plant then we have to say that It Is an animal. Scientists are 
saying, 'Well. . . It doesn't really fit.' Some of them think 
that It's a plant and so I have to tell you at this point then, 
we have decided that there are only two kingdoms. . . plant or 
animal kingdoms. What type of characteristic would you say that 
an animal has?" 

Diane now turns the discussions to the animal kingdom. She 
continues In much the same way as before but with loss writing at 
the chalkboard and more moving about the classroom. 

After concluding the discussion regarding the differences 
between the plant and animal kingdoms, Diane distributes work- 
sheets to be used In conjunction with a reading assignment on 
protlsts. 



Reading and Review of Monerans (Day 3) 

After a brief transition Diane distributes worksheets on 
monerans. As she does so she says to the students. 

What I found yes terday In reading through the book Is 
wr^at we call, or what they call, a fourth kingdom. . . 
So what I want to do Is go over this fourth kingdom 
with you. Everyone focus your attention to the page. 

Diane calls on Ethel to read the first paragraph. When 
Ethel concludes reading Diane asks, "So now what Is the name of 
our fourth kingdom?" Joe raises his hand and replies, "None- 
ran." Diane asks "What Is a moneran? Just give, me a simple defi- 
nition like what you read." She calls on Carl who says, "How 
about bacteria?" 

Diane does not accept this answer, and says, "We haven't 
gotten that far yet, but that Is an example." Several students 
point out that It is on their worksheets and In the paragraph 
just read. Diane replies, "Oh, Tm sorry. It*s my fault. What 
I'm looking for Is a definition of what Is a moneran other than 
an animal, or a kind of organism, that Is Inside that." 

Diane calls on Joe, who says, "They don't have a distinct 
nucleus." Diane agrees with this response and says, "Backing 
up, do you remember In Chapter Three when we were talking about 
cells, and how the cells were organized? One.oF your questions 
the other day asked 'What was the structure of bacteria?'" She 
now goes to the chalkboard and draws a large circle. She contin- 
ues, "Let's say that this Is our basic cell. What Is the part of 
the cell that holds the cell together." A student calls out, 
"The cell membrane." Diane now draws a line around the outer rim 
of the circle and labels It the rell membrane* She then asks 
about the substance Inside the cell, and a student replies that 

o so 
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It Is the cytoplasm. Diane labels this and draws a lot of wiggly 
lines to Indicate the "substance." She then refers to the struc- 
ture inside saying, . . ."usually only one, which Is called the 
head honcho . She wants to know what this Is called. Amy 
says. Nucleus." The teacher agrees ana labels this on the 
urawlng. Diane continues: 

Now, In talking about this fourth kingdom, the mone- 
rans. It said that the monerans don't have a nucleus, 
at least that Is made up of a main distinct nucleus. 
What does that mean then. I want to see If you're 
with me? 

She calls on Ken who Indicates that It does not have a "con- 
trolled center." The teacher says, "But, If It Isn't a controlled 
center, what Is missing?" One student calls out, "DNA." Diane 
Indicates that they have not yet studied about DNA. She says, 
however , 

The DNA Is the substance that Is Inside the nucleus 
that controls what the next cell Is going to look 
like. Remember? As In mitosis. But, we'll talk about 
DNA later on. What I want to know Is what's going to 
happen when we don't have a distinct nucleus? 

She then calls on Steven, who says, "The whole cell has got 
the DNA scattered all through It." The teacher asks, "But how 
come? What Is missing? What Is the container of the nucleus?" 
At this, several students reply, "The nuclear membrane." "Thank 
you, responds the teacher and she turns to the chalkboard and 
fills In ?nd labels "nuclear membrane." She continues, "The 
nuclear membrane Is not there. And you're probably saying 'Is 
that possible?' Well, scientists are saying, 'Yes, at this point 
It Is . The DNA material Is scattered all throughout the cell." 

She then calls on June to read the next paragraph. As June 
concludes reading, Diane says, "Okay, Susan, we haven't heard 
from you yet. What would you say Is blue-green algae?" Susan 
stammers and starts a sentence several times, finally saying, "I 
don't know." The teacher says, "You're not sure?" We'll have 
Gary help you out." Gary says that It Is "a kind of bacteria." 
Another student Interrupts and says, "It has characteristics of 
both plants and animals like a protlst." Diane agrees and calls 
on June who says, "It has sort of like the qualities of a 
protlst, but It doesn't really because It doesn't have a distinct 
nucleus, because It doesn't have the membrane." Diane smiles, 
nods agreement, and says, "Excellent! Did all of you hear what 
she said?" Host students respond that they did not and the 
teacher repeats what was said. 

The remainder of class Is spent In the same manner, with 
Diane calling on students to read each paragraph, then asking 
numerous questions about the paragraph just completed. Students 
contribute to the discussion and ask questions. When the work- 
sheet Is completed, Diane Instructs the the students to turn It 
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ovtr, saying. "Thtrt trt thrtt qutstlons. my fritnds. that 1 
nttd you to tnswtr. Nom that wt navt discuttad and talked and 
hava raad a 1 1 ttia b1 1 about It. you nl ght ba p ra pa rad tomorrow 
also for a slight quiz." 



S€ii4t«ts Ttka Qyl2 taa Correct Thair Papers (Day 4) 

Aftar fiva mlnutas of opaning transition and two minutes of 
Instructions for taking tha quiz. Diana directs the students to 
"Take out a place of paper and number It from one to ten." All 
students comply, then wait for Diane to verbally deliver the 
test. 

Mhen the room Is quiet and all eyes are forward. Diane 
begins. "Number One: 1*11 draw a picture on the board. Your goal 
Is to tell me what the organism Is." She turns and moves to the 
chalkboard, writes #1 and then draws a picture. Facing the 
students, she says. "Real tough, huh? Number one. what organism 
Is that?" She Is now walking down the center aisle and Carl 
asks. "Nhat It we don't know how to spell it?" Diane responds by 
saying. "Spelling counts." Several students begin to remark at 
this comment about spelling, and the teacher reminds them. 
"Shhhh. you're taking a quiz." The students Immediately become 
quiet and settle down. Carl says. "You mean If It's spelled 
wrong, that we get It wrong?" And the teacher responds. "Yeahl" 

Diane continues. "Number Two: This particular organism has 
this gizmo. Mhat Is this gizmo called?" Again, the students are 
a bit noisy and the teacher reminds them "Shhhh. Remember, this 
Is what you know, not your neighbor." Again the classroom gets 
very quiet. 

She now writes a #3 on the board and draws an arrow from the 
tall-Ilka apparatus down to #3. saying. "Tell me what that gizmo 
does." A student asks for clarification, and the teacher repeats 
the question, saying. "This thing, tell me what It does." and 
points to the tall. Diane writes #4 on the board, turns to the 
class and says. "Particular organisms have hair-like structures 
around their bodies. What are those little hair structures 
called?" She writes "hair-structures" by Item 4. 

Diane continues the quiz In this manner through #10. the 
last Item. She then moves to the front of her lab table saying. 
"Okay. now. If you need a question repeated, raise your hand and 
I'll respond to your question only with your raised hand. And. 
I'll only repeat the question once." 

Several students ask that various questions be repeated 
which Diane does, providing further clarification on some. When 
no additional hands are up she says. "Anybody else?" When she 
receives no response, she says. "Swap papers. Don't grade your 
own. I'm going to quickly go through this." 

The noise level. rises as students trade papers at their own 



table. Diane Interrupts saying, "Okay, number one . . .Raymond, 
what Is the answer to number one?" Raymond replies, "Amoeba," 
and the teacher asks hlir. spell It, which he does correctly. 
The teacher continues by asking Joe what kind of an animal we're 
looking at In Figure #2, pointing to the chalkboard. Joe Indi- 
cates that It Is an "euglena" and the teacher agrees, asking. 
"What is the little thing of the euglena?" She calls on Joe. who 
responds, "Flagel lum." 

Diane asks Tim to spell the word, saying, "We better spell 
this one too, since It was a vocabulary word." Tint Is unable to 
spell It correctly, but the teacher takes the rool portion as 
being correct and writes on the board f-1-a-g. She then calls on 
Janet, who spells the word "flagella". Diane Indicates that any 
students who put "flagella" on their paper may be given credit 
for that response. Diane then explains the difference between 
the two words. 

She then calls on Gary to answer Question #4, "What are the 
little hair-like structures around the Paramecium?" Gary re- 
sponds, "Cilia." 

Diane gives the students additional ln.ormatlon about the 
cilia and how It Is found In the human throat by saying, "When 
you swallow and things go down your throat In your esophagus, 
which Is the tube that connects your mouth down to your stomach 
right here, you've got little hairs that are waving back and 
forth that help to push the food down. Now, that doesn't mean 
when you get a tickle In your throat that the hairs are tickling 
you. " 

After this explanation, Diane continues correcting the test, 
calling on Sam to explain the fourth kingdom. He replies, 
"Monera." The teacher agrees with this answer, but says she will 
not count off for spelling because she had not specified that 
they needed the correct spelling on this particular Item. Diane 
calls on Mark to answer Question #6, "Name one organism that Is 
found In the fourth kingdom? Only one." Mark replies, "Bacter- 
ia." The teacher accepts this as one example, then asks for 
another. June contributes, "Blue-green algae." The teacher 
then asks If anyone has anything different, saying "We might have 
to look It up." One student Indicates that he has the word 
"algae" written on his paper, and the teacher tells him, "No. 
That Is not a correct answer. It must be blue-green algae to be a 
moneran. " 

The students continue correcting each others papers In this 
manner. Diane continually prompts students to obtain the correct 
answers, and provides additional Information to questions when 
students appear confused. 

After all the questions have been answered, Diane explains 
how the papers are to be graded. She puts a grading scale on the 
board and the students grade the papers and return them to their 
respective owners. She then calls each student by name and they 
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call out their grade. She compliments the students as she goes 
along. 

Students Conduct Lab on Bacteria (Day 9) 

The first half of today's class Is spent reviewing corrected 
test papers. Then Diane gives the students Instructions regarding 
their petrl dishes filled with bacteria, which they prepared on 
Day Six. She moves to a large cardboard box sitting on the floor 
by the teaching assistant's desk. As she picks up the box and 
brings It to the front of the room, she says. "Oh. Lordybe. you 
won't believe what we've got growing In here." Most of the stu- 
dents are quiet as she begins taking the petrl dishes out of the 
box. She says to the class. "I'll give you your petrl dish . . . 
your easiest bet to see if something Is growing . . .hold it up 
to the light and look for the little white spots. Some of you will 
have little white spots. What does one spot signify?" Diane 
holds the petrl dish up to the light, demonstrating how to look 
Into It. Several students shout out. "A colony." The teacher re- 
plies. "A colony of bacteria. How many different kinds of bacteria 
are there In that one colony?" And again, numerous students shout 
out. One. The teacher repeats this, saying. "They all came from 
one kind of bacteria, right?" Joe says. "What If you look at the 
colony and they're different?" The teacher replies. "They 
Shouldn't be." And then continues with her discussion. 

Your goal then Is to take your probe and In the little 
colony, just barely touch It with your probe, put It on 
your slide. . . or wait. . . put a drop of water on 
the slide first. Catch your colony and then put It 
Into the water. And then your cover slip. . . don't 
forget your cover slip. Sometimes the bacteria will 
be a little difficult to see. Focus with. . . begin 
with low power and then slowly go to a little bit 
higher power. Some of you will have mold growing on 
them. It you'd like to look at mold, feel free, that 
will be fine. If you want to save your petrl dish to 
take home, do so. If you don't, when you are finished 
with It. make sure the lid Is on It and we're going 
to throw them away. Some of them are real fuzzy. 

The students are all attending to the teacher's Instructions 
and demonstration. Diane removes one of the colonies with her 
probe and puts It on the glass slide, covering It with a cover 
slip, and demonstrating how the students are to do this. As she 
mentions that several of the dishes are fuzzy, there are a few 
mumbled "Ughs" from various students. 

Diane calls the students by name as she takes the dishes out 
of the box. As she does so. the students come to the front of the 
room to get their petrl dish. Students who have received their 
petrl dishes head to the microscopes, and those who have not clus- 
ter around the teacher, waiting for her to call their name. Stu- 
dents appear anxious and enthusiastic. Lucy, who Is at the back 
microscope, makes the comment. "0-o-h. they stink like hecki" as 
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She opens her petrl dish. Joe comes back down the center aisle 
after receiving his dish and says. "This Is s-o-o-o gross." 

A couple of students Indicate that they have no growth on 
theirs and the teacher offers some of the left-overs from 7th 
period. She takes these out and moves back to the front of Table 
#7 . where she hands the students who do not have any growth 
these additional dishes. 

Steven and Raymond are working already, but they have not put 
their culture onto a glass slide. Instead they s'<1 their entire 
petrl dish under the microscope and are attemptlr vo get some 
sort of focus on It. Six students are at the front lab table 
getting their probes, slides, and other materials. As they take 
the bacteria colony and put It onto the glass slide, they put 
their remaining culture and the petrl dish Into the trash. 

Throughout the lab session Diane circulates throughout the 
room. She occasionally stops and talks with the students. She 
helps some students by adjusting microscopes, answering ques- 
tions, and reminding them of previous class discussions. Some 
students are moving around the room looking at each others' 
slides. The lab continues in much the same manner until the 
teacher announces that It Is time to clean up. This Is done 
quickly and all students are ready to leave when the bell sounds. 



Excerpts froa CUssrooa Observations 
Topic Two: Heredity end Change 

Table 2 summarizes how Diane taught Chapter 26. entitled 
Heredity and Change." She spent eight days on this topic and 
mixed lecture and discussion segments with note-taking on sped 
fled worksheets. Illustrative examples of the Instructional seg 
nents follow. 



Review of Characteristics of Living Things (Day 1) 

The teacher has concluded beginning activities of taking 
roll, distributing worksheets, collecting papers, and answering 
questions. Uhen students fall to quiet down as she begins speak 
Ing. .She puts a large "6" on the chalkboard (part of the asser- 
tive discipline program) and students Immediately become silent. 
She says. In a subdued voice: 

The paper I Just passed on to you Is a paper for you to 
use to take notes on. You'll notice one side Is blank 
on the back. The front side Is a list of vocabuUry 
words that we will be discussing for the next. . . 
well, actually. . . week and a half. As we're getting 
real close to the end of school, we're gong to cover 
genetics. Yes. there will be a test on it. It will be 
at the very end of the next week, and yes. you are 
still accountable for school. Okay» now. what we have 
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Table 2. Duration of Classroom Activities During Heredity and Change Unit (Teacher 4) 



Clatt 
8«Qlnt 



DAY 1 



DAY ? 



DAY 3 



DAY 4 



DAY 5* 



Dpcninq 

Trtnil tlw*^ . « 
Ttachtr 
Mvlfwt 
tefittlct 

InfOTMtlOfl 

with Stiia»ntt» 

Practlctt 

^ntt Squirtti 

IntrodMCttd 

Co-donliMfict 

(InceMplt^t 

DoiilMn€t)» 

ftwfiotypti 

and Ganetypti 

F| and fz 

«tiid?nTt*>factTct 
Maklnn Crott on 
hmntt SqiMfti Tchr 
Mtttt MtJiMMork 
Tc1ir>tvTm*'A6ovt 
tjf Putting on Board 
Tc!ir''Vorft'lf1Srou9h 
a ^oblM and 



Opcninq 
Transit 
TtSdtnT 
to^i oa r 

Attlgntd Studtntt 
put HontMork 
on Board 
(Pimnot Squart 
frobim) 

Studtntt 
Rtv1t« 

on Board 
with 
TaacHtr 
and 

Corrtct 
Norkthettt 



5 nin. 



Optninq 

transition 

+ f tvltwT "ITvTn? 
Things (M1tot1t» 
Ctllt, Nuclaut^ 



10 win. ^ ^ 



15 Mln. 



20 min. 



2S nin* 



35 Mln. 



40 Bin. 



45 win. 



50 Mln. 



Ttachtr 
61 vat 

Introductory 
Ltcturt on 
tenttlct: 



Allalat 
6tntt» 

Noiioxy9out 
30 uln, I Htttroxyffout 

hmntt Squartti 
Doii1nant» 
Rtcattlvt 



I* ^tuiiitnTt'l^oby * 
Kowtworfc Probltwt 
FrowBoard 
l?ork"o« ?r obTtSt 



Attlont Nontwork 

TyngMTsyAf — 



Transition 
Tt5dtnTt*'A7tTqntd 



TtacHtr falvltwt 
Hitnotypt and 
fitnotype 

^jb^ FtmjBm r d 

Ttachtr Talkt Abouy 

Inconplttt 

Donlnanct 

m^^Af — 



Ttachtr outiintt 
S tjidtn t ic t1 ¥ I Jx 

Ttachtr Pattat Out 

rrc Paptr; Studtntt 

Conduct Activity 

to Chtck for: 

Tatttr of rrc 
Atuchtd Carlobtt 
Nidow't Ptak 
Tonqut Bolltr 

TtTclTtfftTlghT 
HoMtwork 

viwrs^At — 



Qp«nin9 

Studtnt-Ttachtr 
Rtvltwt Ntndel. 
Gtntratlon Traitt, 
Fit AlltltSi 
ChroMtowti and 
nitotit 



Studtnt-Taacher 

Lacturtt on 

Ntltolt* 

Studtntt 

Fin In 

Ntlotlt 

Norkthtttt 

During 

Ltcturt » 

Copying 

Information 

Fron Board* 

Topic 

Concludtt 

with 

Introduction of 

Down't SyndroMt 

TtudtnTt"TrnTtir 
Drawing on ilork* 
thettt and art 
61 vtn Attlanntnt 



♦A ttudtnt-ttachtr InttrucU tht clatt today whilt tht rtpular ttachtr tuptrvlttt a school activity. 
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ble 2 (continued). Duration of Classroom Activities During Heredity and Change Unit (Teacher 



Clan 
Btqini 



S Min. 



10 win. 



15 win* 



20 nin. 



2S flrin. 



30 Min. 



35 Min. 



40 Min. 



45 Min* 



50 Min. 



DAY $ 



Optninq 
Tr»fti1t1oft 



Ttachtr 
RtvlMI 
and 

Expand I on 

Genttlc 

Ktpllcatlon 

and DHA, 

ChroMtldi. 

CtntroMtrt. 

SplndU 

Fibtri. 

Centrlolt 

DiKMiilon of 

Nutatloni, 

Twini, 

S1a«iM Twini, 
Mongol ItM, and 
n ft c 1 1 Jtm* 

Student 
Supveyi 
AdMlnlsUrtd 
TTrPffSTAr 



DAY 7 



Optnlnq 
Transition 

TticVSi? f evIlwT 
Dtterwlnatlon of 
S9X| Punntt SfHiarts 
Tf acISc p ?aTtt I 
Back StMdtnt 
ActlYlty ^aptr. 
Tf acVTf p IfevlTWi 
£iinn« t^ SqiM pt I 

Tpaniltlon to 
^ptpapt to 
Takf Ttit 



StMdonti 

Takf 

Gonttlci 

Ttit; 

Hand In 

^aptpi 

•I Thty 

rinlih. 

Sit 

at 

Dtiki 



Ttu!^nTi'>7n7 Tn 
Nile, ^apepi 
m^TAf — 



OAY 8 



Oponing 
Traniltlon 



Ttachtp 
RtvlMi 
Ttit 
ItiMS 

with 
Studtflti 



Ttachtp Colltcti 
Test Bookltti 



Studtnti Sign 
Ttarbooki and 
Soclallzt 



Tt3(<fnTi*tTtrn- 
Up and Prtpapc 
to Leave 

m^TAt — 
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to review. • • some of you were In a different class 
first semester. Some of the Information that Is Impor* 
tant here Tm not sure If all of you still remember It. 
I don't know how much you've already learned, so we 
need to review. 

After reminding the students to take notes, Diane continues, 
saying "Okay now. Every living thing we have said In the past, 
has to do certain things. . . every living thing. Let's go back 
to Chapter Two. What does every living thing have to do?" Kathy 
raises her hand, and the teacher calls on her. Kathy says, "They 
have to reproduce." Diane replies, "Okay. . . It reproduces. 
Good point." She then calls on Susan, who has her hand up, and 
Susan says, "They, um. . . breathe, or whatever. . ." Diane 
says, "Okay, they breathe or take In oxygen to combine with 
what?" 

Several students raise their hanti and the teacher calls on 
Joe who says, "To combine with food." The teacher repeats this 
response and adds, "By combining with food, what do they get?" 
She calls on Linda, who has her hand up and replies, "Energy." 
The teacher then asks, "What else do they do?" She calls on Joe, 
who says, "Grow." The teacher says, "All right, they all grow. 
And, what's the last one?" She looks around the room there are 
only one or two hands that are raised. One student shouts out, 
"They eat." And the teacher says, "Well, yeah, but we've already 
said that one. They take In fooa. Uh. . . something else. This 
Is always the stickler that people don't remember. And this Is 
something that we've said In the past. . ." She then calls on 
Amy, who says, "Reproduce." Diane repeats this reply with final- 
ity and continues saying, "Basically, what we're going to be 
talking about Is reproduction, and what happens during the repro- 
ductive process. Okay. . . every living thing, Claudia. . . Is 
make up of what?" Claudia ponders for a moment, then replies, 
"Uh. . . cells." The teacher replies, "Okay. Let's say that this 
Is a cell" and she draws a large circle on the chalkboard. 

Diane continues, saying "This Is a cell magnified many, 
many, many times. And the structure In the cell. . . what we 
have called the brain of the cell, controls all the activity. It 
Is known as what, Henry?" Twelve students Immediately raise 
their hands. As Henry sits thinking about a response to the 
question, several seconds pass and the teacher says, "The part of 
the cell that Is like the brain, that controls all of the activi- 
ties that happens." Again, there are several seconds of silence 
and Henry Is unable to answer the question. The teacher then 
says, "We'll just draw It right there." She draws a small circle 
Inside the larger circle and then says, "It Is usually the lar- 
gest one. You can see It as you are looking through the micro- 
scope kind of as a dark spot." Again, several seconds pass and 
Henry shakes his head. Indicating that he does not know the 
answer. 

Diane calls on Jack, who says, "The nucleus." The teacher 
says, as she points to the small circle Inside the large circle, 
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Okay, that Is the nucleus of the cell." And she writes the word 
nucleu.«' out to the side of this small circle. Diane continues. 
In this nucleus, do you remember a process called mitosis?" 
Several of the students shake their heads yes and some verbally 
statCp "Yes." The teacher now writes the word "mitosis" under- 
neath "nucleus," saying, "This Is clear back In Chapter Three. 
What happens? We're going to review this later, but what happens 
during mitosis? 

She calls on Joe who says, "The nucleus splits up and then, 
uh. . . two new cells grow." Diane says, "Okay, and what happens 
in the nucleus? We end up getting new cells and for the cells we 
can say reproduce. In order for this to happen. It goes through 
a Dig process. Now, Inside of our nucleus, before we get going. . . 
Susan?" 



Susan, who has her hand up, asks, "On number fourteen on 
this sheet. It says m-e-1 -o-s-1 -s. Is that what we're talking 
about?" Diane says. 

No. That's a different process. That's melosis, 
that's something different. Don't worry about that. 
That's melosis, that's a whole different process. 
That's not uiitll Thursday or Friday of this week. 
Okay, so everybody's with me so far. We're In the 
nucleus of the cell. 

Diane now writes under the word "mitosis" the words "cells 
reproduce." She continues^ "In the nucleus of the cell, we have 
little structures that look like X's." She puts two X's Inside 
the nucleus. Diane continues. 

Some of you know al ready. Just a little more 
Information. On these X's, we have the material that 
determines what the offspring will look like. Whether 
there will be curly hair. Whether they will be tall or 
short. I've got a few more hands coming up. If they, 
uh, will have a fast metabolism or a slow metabolism. 
If they can be a taster of a certain chemical or not. 
I think most of you are with me. Gigl, we haven't heard 
from you. What are we talking about? 

Gigl responds, "Genes." Diane continues, "These genes. . . 
you're partially right but I'm looking for another word of what 
this X Is." She points to the center of the nucleus and asks, 
"What Is the X?" She calls on Steven, who responds, "Chromo- 
somes." The teacher replies, "That's the chromosome." The 
teacher then draws a line from one of the X's Inside the nucleus 
out to the side and writes the word "chromosome", spelling It as 
she does so. She continues. 

Now, on this chromosome you have genes. The genes are 
made up of a substance that your book doesn't go over. 
Let's draw a chromosome over here. . . and on different 
spots on the chromosome, where the genes are, we have 
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Information there that gives the chracterl sti cs or 
traits. 

Diane draws additional Information on the board, leading 
into a discussion of alleles, Mendel's genetic work, vocabulary 
words, and concludes by showing the students how to fin out a 
punnet square. 



Correcting and Reviewing Horksbeets (^ay 3) 

After a couple minutes ot administrative tasics, Olane begins 
class by saying, "Please take out Lthe] six problems that you 
were working on yesterday. We win want to go over them •o see 
how you re an doing; what you're understanding, what you're not 
understanding, so that we can help you where you need help." 

It Is quiet In the room and students have taken out their 
worksheets from yesterday. Olane assigns six students to gr to 
the board and put their answers up, "Put that on the board for us 
and we can an see what is going on." 

While students are putting their problems on the board, 
Diane attends to administrative details. Students are told to 
"sit patiently," until the problems are up. 

Diane moves to her lah station and she picks up a copy of 
the six problems from yesterday. She reads problem number one. 

In garden peas, tall vine Is dominant and short vine Is reces- 
sive. Who did number one?" Gary raises his hand and she says. 

Okay, Gary." Diane points to the board and the Information Gary 
has written there: 

T«tall 
t»short 





T 


T 




t 


Tt 


Tt 


0:4:0 


t 


tT 


tT 





Gary remains at his seat and Diane says to him, "Okay, Gary, 
you said you're using a capital T for tall. All right. And 
you're using a small t for short. Is that correct?" Gary nods 
his head yes. Diane continues, "In a homozygous short plant, 
what would the alleles look like on a homozygous short plant?" 
Gary says, "Two small t's." She then asks him, "Why? We^re talk- 
ing about capital T and small t." Gary now responds, "Both." And 
the teacher says, "We're talking about homozygous, which means 
the same." Gary says, "So, It would be two small t's." And the 
teacher says, "Thank you, nice job." 

Diane now points to the punnett square again and says, "Two 
small t's are crossed with homozygous tall. Chris, what would 
homozygous tall look like?" Chris responds, "Two large T's." 
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Diane moves to the chalkboard, saying, "I'm Just going to add a 
little more on here. Two small t's crossed witr two large T's 
and she writes: ' * 

tt X TT 

She turns to the class and sav«; "What genotypes are possible in 
the F-1 generation? Chuck, wnat do we mean by the F-1 genera- 
tion?' Chuck responds, "Tne kids." Diane replies, "So, the ott- 
sprlng, or the Individuals. . . the first generation from the 
parents. . . ?" And Chuck says, "Yeah." Diane says. 

Okay, good. You're with me. What kind of a genotype 
do we get. . . looks like we've got a punnett square set 
up here with one parent along one side, another parent 
along the other side. . . um, and you come up with 0-4-0. 
Gary, what do you mean by zero? 

Gary replies, "It means there are not two of the big ones." 
Diane says, "Okay, so you're representing your two capital T's, 
homozygous tall, right?" Gary shakes his head yes. The teacher 
then asks him, "What does the four represent?" Gary replies. 

There's four of the. . . there's four of both of tnem, the big 
T, and the small t." Diane says, "Okay, and give me the word 
we re using for big and little." Gary replies, ". . . um. . . 
heterozygous." Diane compliments him, saying, "Okay, good job. 
Heterozygous, then, we've got four of them. What does your zero 
on the end mean?" Gary replies, "That's for the two small ones." 
Diane says, "Two small ones, or homozygous what?" Gary responds. 

Short. Diane says, "Short. Is that your dominant or your 
recessive gene?" Gary replies, "Recessive." Diane praises him, 
saying, "Okay, nice job. This Is correctly finished." 

Diane continues working through the remaining problems In a 
similar fashion. The last ten minutes of class are spent review- 
ing and reemphaslzing concepts from the problems, and a short 
Introduction to incomplete dominance Is Initiated. 



Students Conduct Tests to Oeteralne Individual Traits (Day 4} 

As part of today's activity Diane has drawn a chart on the 
front board as follows: 



DOMINANT RECESSIVE 

1. PTC paper (T,t) 

2. Earlobes (F,f} 

3. Widow's Peak (W,w) 

4. Roll Tongue (R,r) 
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The students' task today Is to determine whether their trait for 
each of the Items listed In the chart Is dominant or recessive. 
In addition, they are given Instructions to go home this evening 
and check each of their family members for the same traits, 
making a separate chart for each member. 

After Diane gives Instructions, she tells the students to 
"work In tables. You can look at each other's earlobes, so that 
you can get the results written down, and then we*11 go from 
there. Let*s see how long It takes." The classroom becomes very 
noisy IS students begin talking with one another. Several stu- 
dents are up and out of their seats. The teacher has moved to the 
side cupboard to the box of PTC paper. Several students are 
clustered arouno her and are asking her questions. 

Diane says, "All right, first you need to get your PTC 
paper." She walks down the center aisle, passing out PTC paper 
to the students. As she does this she says, "Here Is some paper 
for each of you to take." 

Students are examining each other for the traits required by 
lifting hair to examine the hairline, or by looking at ears to 
examine the earlobe. When traits are Identified, students make 
notations on their worksheets. As students put the PTC paper In 
their mouths, many make very grimacing expressions of distaste. 

After allowing students time to measure and record traits, 
Diane begins reviewing the worksheets. S^e moves to the chalk- 
board and asks Frances, "What do I want to fill In my chart up 
here with?" Frances responds, "Two large T's." The teacher 
writes these on the board, repeating, "Two large T*s." She then 
asks Frances, "Because the capital T was dominant. Is that cor- 
rect?" Frances nods her head yes. Diane then asks "Um. . . Is 
that the only way I could write that If Tm a taster?" and calls 
on Ken. He responds, "You could put capital T/small t." Diane 
replies, "Okay, you could put capital T/small T. What do you 
call that?" Ken starts to respond, saying, "Um. . ." then he ana 
many of the other students In the classroom respond In unison 
"Heterozygous." Diane repeats this, saying, "Hetrozygous. Let's 
say that I have a 'widow's peak'. Where do I signify that?" and 
calls on Lou. Lou replies, "Capital T/small t." Diane Inter- 
rupts» saying, "I'm on W's." And Lou says, "Oh, capital W/:;ma11 
w." Diane responds, "Okay, suppose I don't ha^e one?" Lou re- 
plies, "Two small ones." The teacher says, "C ay, two small 
ones, and I would fill In over here." She points to the reces- 
sive portion of the chart. 

Diane concludes class by saying, "Your goal now Is I want 
every single member of your family tested with all four tests 
tonight, written down In a chart form by tomorrow." 
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Teaclier Reviews Nelosis (Day 6) 



Diane spends the first three minutes of class taking roll 
and talking to Individual students. She Informs the class that 
they win be discussing melosis today, to prepare fc tomorrow's 
test. She says: 

It would be a very wise Idea If you pay attention today 
and any questions that you have with genetics you ask. 
The test Is tomorrow. The test will Include melosis. 
That's what the purpose Is here. 

Diane assigns pages 508-511 for review, then Immediately 
launches Into melosis. She begins by reviewing several vocabu- 
lary terms, calling on various students to explain each. She 
discusses Prophase I for five minutes and then moves to anaphaje. 

Diane asks the class, "Let's say that they've Lthe chromo- 
somes] lined up In the middle, then. What happens next?" She 
calls on Stuart, who says, "They go through anaphase and then. . 
Stuart responds, "All the cells pair themselves and separate." 
Diane says, "Okay. Pairs of chromosomes. Pairs of chromosomes 
are separated. What makes them separate? What gives them a 
pull?" Approximately ten seconds pass, with no response. The 
teacher rephrases her question, saying, "What pulls them apart. . . 
what pulls them apart. . . Daisy?" 

Daisy Is not able to answer. Diane says, "Okay, what pulls 
these apart?" She calls on Jaren, who says, "There are discs on 
each side and they pull them apart." Diane says, "Little things 
come In and hook on to them, yes." She then calls on Anthony, 
who says, "Spindle fibers. D1ai>e repeats this, saying, "Spindle 
fibers. They're little tsalr-llke structures. TheyVe very minute 
and hook onto the centromere. There's another part out here 
called the centrlole." She points to a place outside of the cell 
drawn on the board. She continues, "But that will Just confuse 
you. So, just know that the spindle fibers attach onto them and 
then after they have lined up In the center they start to pull 
apart." She draws spindle fibers coming from discs on the out- 
side of the cell Into the two X's with all of Its extra dupli- 
cated fibers. Now she draws a second drawing, showing the two 
cells beginning to pull apart. She asks, "Why do they want to 
pull apart, Claudia?" Claudia says, ". . . um. . . to make 
more. . . I think." Diane says, "You are on the right track, 
yes, to make more." Claudia adds. "To make new. . . um. . . 
things, whatever they are." U^ane says, "To make new chromo- 
somes?" Claudia nods yes, and the Instructor says, "Okay, you're 
on the right track, but not quUe there. Cherl, why do they want 
to pull apart?" Cherl Is unable to reply, so the teacher calls 
on Rodney and then Kevin. Neither are able to provide an answer 
at first. 

Then Kevin says, "To reproduce." And Diane says, "To 
reproduce. Keep talking." Diane now draws a third circle on the 
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Chalkboard. Five hands are up as Kevin trys attempting to come up 
with an answer. Diane turns back to the class and says, *'Why do 
they want to pull apart? Mike, why do they want to pull apart?" 
Mike responds, "To make more chromosomes." Diane says, '^Okay, 
to make more chromosomes." She points to the drawing on the 
board and says, "Will I get more?" And Mike s*iys, "No, you'll 
have more cells." Diane says, "Mill I have more cells? How come 
I'll have more cells; I only started out with two here, and If 
they pull apart, won't there still be only two here?" And she 
points from circle #1 to circle #2. And Mike says, ''Yeah 
but • • •" She now points to circle #3 and says, "Ard now that 
there are only single strands . . ." and she erases the chromo- 
some strands In the drawing and redraws them so that they are 
once again Xs. 

Susan has her hand up, and Olane calls on her. Susan says, 
"Well, they, uh, pull their cell apart." D*1ane says, "Pulls the 
cell apart. Keep talking." Susan says, "It pulls the cell, and 
then it pulls the two, and It makes . . ." Diane Interrupts, 
saying, "Okay, okay. Now, If I were to only pull apart my chro- 
mosome In one section. . . and let's say that I ended up with one 
chromosome that had a double strand up here like this, do you 
foresee any problem?" She then draws a large X on the board, 
with one extra leg on the top> 

Diane waits approximately twenty seconds, then says, "What 
do you think, Tom? Tom says, "When they were duplicating and 
then when they pulled apart. . . I guess one. . . one of the, 
that thing . . ." Diane interjects, "Chromatids." Tom contin- 
ues, ". . . chromatids. I guess one of those chromatids fell 
off. " Diane says, "Okay, so one of the chromatids either fell 
off or It ended up with an extra one. Why Is that harmful?" 

The students appear to be attentive and struggling to pro- 
vide the correct answers to this new Information. Diane rephrases 
her question, saying, "Is that harmful?" After approximately 
ten seconds with no response, she asks, "What Is It that Is on 
these chromosomes?" She goes to the board, and she draws a large 
X with a number of small dashes across each of the X legs. A 
student shouts out, "Genes." Diane says, "Genes. Good. Give 
me more about genes that's what we want to talk about toaay." 

Joe has his hand raised and Diane says, "Okay, Joe." He 
says, "That's where your traits are." She says, "That's where 
your characteristics are. The traits where you get your blue 
eyes, or your blond hair, or if you're going to be tall. If 
you're going to be plump, etc., etc. Okay, let's quickly get 
finished with melosis, then. We now have two cells." She goes 
to the board, and she draws two chromosome;^ In each of the two 
cells, and labels It 'Telo I'. Diane continues this discussion 
of melosis concluding with mutations, twins, mongolism, and the 
effects of drugs on chromosomes. 
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TEACHER 5: ART NCDERNITT 



by VIcKl Lambert 



This Is a portrait of Art McDermltt's 7th-arade life science 
csass at Bay City Junior High School. The first observations 
occurred In mid-December, 1983, when he taught protozoans. Tne 
second set of observations was conducted In early April, 1984, 
and the topic was genetics. 



Art completed a secondary teacher training program In 1969 
with a major In biology and a minor In chemistry. He began 
teaching science at Bay City Junior High Immediately following 
graduation, and 15 years later remains In the same position. For 
the first 10 years he taught physical science, life science, and 
biology. He has taught seventh-grade life science for the last 
five years. Art has completed over 65 units of graduate work from 
various universities but does not hold any advanced degrees. He 
feels his tloie Is better spent In a second Job, where he can 
make more money than with the one or two thousand dollars dif- 
ference between a degree and getting another degree." 

Art directs a number of school activities such as the "High 
Honor Roll," the spelling bee, and one period of "In-School 
Suspension." Also, he supervises dances, pizza parties. Ice- 
cream busts, and movies. As he says, "Anything that has to do 
ifitn the school and they want my services, I'm right there. They 
don't have to ask twice." 

Art feels life science relates to everything In the stu- 
dents' environment, "whether It be math, history, or whatever." 
However, students are not aware of this relationship and Rost 
stMdents do not know what science Is. As Art put It, students' 
kn w' ige of science Is "el-zllcho. They haven't been exposed to 
It. K.body has Introduced It. They don't know anything that has 
to D .1th science. It's hard to believe." 

Art feels seventh graders are quite enthusiastic about sci- 
ence when they enter his class, and are willing to learn. As he 
says, "They -eally want to get Into It with experiments and labs 
and stuff." He feels that girls exhibit more enthusiasm than 
boys, and that even dissection, which used to discourage girls, 
today serves to Increase their enthusiasm. Art attributes this 
to the fact that girls mature faster than boys, that they have 
more patience, and follow Instructions better. As he explains. 
Boys try to do things without instruction. They go In there 
thinking 'Hey man, I can do the same thing Mr. NcDermItt does,' 
anC will go In there without bringing a book giving a step-by- 
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step procedure." 



Art feels that his opportunity to teach seventh grade stu- 
dents about science Is unique: 

It has to be. because I'm getting the first crop of 
students Into the junior high school situation, or 
level. froB an elementary school. As I've noticed In 
teaching my kids, a lot of them have had no science at 
all. and for a lot of them this Is a new field for 
them. And so. It's like working at the ground floor. 
I can lay my own foundations. 

As a result. Art feels strongly about providing "hands-on" 
experiences for the students: 

I want then to have some Idea that they can try some- 
thing and not be embarassed at trying It. . . You learn 
by doing, and that's what my class Is all about. We 
learn In my class by doing. It's hands-on work. It's 
not something you read through your eyes and stick It 
In your head. Mine Is hands-on where you do the work 
but you're still memorizing, remembering, or recalling 
what you did. 

In addition. Art feels that reading about the various topics 
Is Important, even though "a lot of the kids. . . are at a 
fourth, fifth, or sixth grade reading level." Thus, he allows 
the students to progress at their own pace by providing a lot of 
time to read the assigned chapters and answer the questions at 
the end of each chapter. The reading, he feels, "helps the 
activity [lab] you're doing." 

Art's over-all goals for his science classes Include Indi- 
vidual responsibility, participation, leadership, and curlouslty. 
To achieve these goals, he encourages students to ask a lot of 
questions, no matter how afraid they may be to ask or how dumb 
they may feel the question to be. He says. "I don't know [the 
answers to] everything, but. . . I want to teach everybody all I 
can." 

Art follows the district guidelines as he organizes his 
curriculum, and adds several lab activities when he feels they 
are needed. From year to year he makes notes In the district 
book on topics he feels need additional coverage, then tries to 
Implement these changes the next time around. He also tries to 
vary activities frequently, doing two labs a week, bringing In 
guest speakers, showing films, and using the textbook for reading 
and writing assignments. 

Classroom Description 



Art's classroom Is large and divided Into two sections. The 
front section consists of 30 desks arranged In six rows of five 
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each in4 the back section consists of six lab stations In three 
rows of two each, with each tandem lab station connected by a 
central sink. Students face the front of the classroom, which Is 
Identified by the large lab station used by the teacher. Direct- 
ly behind his station Is a three-sectioned chalkboard, with 
slldlng-doors. Behind these doors are shelves filled with var- 
ious books and science materials. Above the chalkboards are a 
projection screen and three posters depicting extinct animals. 
On each side of the chalkboards are small bulletin boards which 
contain several posters of cells, a meter chart, and a poster of 
a motorcyclist which reads: "A few seconds can spell the differ- 
ence between success and failure." 

Windows, shelf units and floor-to-celling cupboards line the 
west wall of the room. Several plants are arranged In front of 
the windows, and a black widow spider lives In a quart jar near 
the plants. There Is also a stack of six baskets which contain 
student papers for each class period. Magazines and textbooks 
fill the shelves beneath the plants. Posters are hung on the 
little available wall space. The cupboards are filled with mis- 
cellaneous science supplies, (e.g., bones, skulls. Insect boards, 
microscopes, old batteries, rags) all of which are In general 
disarray. One cupboard Is the Instructor's "special cupboard" 
and contains a coffee pot, cream, sugar, coffee, and several 
coffee mugs. The glass doors to these cupboards are covered with 
posters which portray genetic disorders. 

The back of the classroom Is defined by a door to the ad- 
joining classroom and low-countered shelves which extend from the 
doorway to the east wall. Above the shelves are bulletin boards 
which contain a arawing of a heart, a series of Holt Natural 
Cycles posters, several "feel-good" posters, and a "Taxonomy 
Tree." On top of the counters are several aquariums, one filled 
with fish, the others filled with hamsters. In one corner hangs 
a hornets nest atop a branch. 

The east wall of the classroom Is Identified by a large two- 
door cupboard with bulletin boards on each side. The bulletin 
boards and the cupboard doors are covered with various posters, 
some of which are pre-packaged, and some that depict various 
activities the teacher promotes each year. An American flag and 
a state flag hang above the bulletin board near the front of the 
classroom. A television and a four-drawer file cabinet are also 
along this wall. The door to the classroom completes this wall. 



Course Overview And Instructlontl Strategies 




Art uses Life Science (Richardson, Harris, A Sparks, 1982,) 
as his main textbooTc ar»Q ~L1v1ng Things (Teter, Edwards, Fitzpat- 
rick, A Bain, 1981) as a supplementary text. Both texts are In 
short supply and students must share the books with other clas- 
ses. Thus, most assigned readings and assignments must be done 
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during class. A few students, usually those who have been ab- 
sent, are allowed to check out the books to take home. 

Prior to Christmas, Art covers plant cells, animal cells, 
epithelial cells, onion cells, and blood cells. After Christmas, 
he spends four weeks on plants. Including bacteria, then moves 
Into genetics and heredity of plants and animals, and ends with 
bones and muscles. 

Art follows district guidelines In sequencing the units of 
Instruction, and organizes the textbook chapters around these 
mandates. Typically, he spends five to ten days on each chapter, 
depending on the amount of material to be covered. Generally, 
the students read the chapter and answer the questions at the end 
of each chapter, either Individually or In groups. Interspersed 
with these activities. Art often lectures or shows films. At 
least twice during each topic, labs are conducted. Students are 
required to fill out lab worksheets, draw what they see, and/or 
state their results. A test Is always given at the end of a 
topic and Is usually preceded by a verbal review In class and/or 
a review worksheet. In many Instances, the review worksheet Is 
similar or Identical to the test. Following the exams, students 
exchange papers and correct the test Items as the teacher gives 
the answers. Most worksheets and exams are from publisher- 
supplied workbooks or teacher-editions of the text. 

Because textbooks must be shared amongst six classes, read- 
ing assignments are done In class; generally ample time Is given 
to complete the reading. Students read Individually or with 
groups of their own selection. These sessions are frequently 
Interrupted by the teacher to provide additional Information or 
to conduct various activities cf his own. When assigned reading 
Is completed, students are allowed to have "time off for social- 
izing. Occasionally the teacher permits ''diversion days'" or 
"fun-and-games days," where students can break away from the 
normal routine and discuss other topics. 

Guest speakers are frequently Invited Into the classroom, 
but scheduling has proven prohibitive; topics lectured on are 
often out of sequence with Instruction. Art frequently lectures 
on topics himself and often uses facial expressions, hand ges- 
tures, and students to demonstrate and amplify his topics. Stu- 
dent recitations usually require them to recall brief definitions 
or facts from prior discussions or readings. Students seldom 
take notes and homework Is never assigned, other than reminders 
to study for the exams. 



Excerpts from Classrooa Observations 
Topic One: Protozonns 

Table 1 summarizes how Art taught Chapter 19, entitled 
"Protozoans." He spent seven days on this topic and mixed lec 
ture and discussion with seatwork, reading, and study question 
assignments. 
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Table 1. Duration of Classroom Activities During Protozoans Unit (Teacher 5) 
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Reading and Review (Day 1) 

As stated previously, due to the shortage of textbooks, 
students are required to do assigned reading during class. Thus, 
the teacher begins this topic by telling the students to get the 
Living Things textbook and to read Chapter 19. He writes this on 
the chalkboard along with the beginning page number. He allows 
the students to read for approximately 22 minutes. During thU 
time the teacher Is at his desk correcting tests. Not all stu- 
dents are on task and many are talking and moving about the room. 
The teacher seldom admonishes any of them and continues to grade 
papers. Students occasionally call out questions and the teacher 
usually responds. In addition, the teacher frequently Interrupts 
by commenting on the grades received by various students or 
making general annoucements unrelated to the present activity. 
He finally asks the students If they are finished, and when no 
one responds, he says, "Close your books. I'm going to give you 
a review now. . 

Art begins the review by saying, 

. . . there are a couple of students that I have . . . 
noticed, and I don't want to mention names because I 
think they know who they are, but If they read more 
than one paragraph In that whole chapter they'll be 
lucky. Because talking and fooling around, well you're 
only fooling yourself. You're not fooling me. It'll 
tell when the grades come out, who gets the A's, B's, 
C's and then who gets the E's and F's. 

Art then Informs the students that they will be studying 
animals, and . .that you should know about [some of themj 
because you'll see a film tomorrow, or we'll be looking at 
slides, and I don't want any of you saying 'Well, what's that?'" 
He then points to a picture In the textbook and asks, "What 
animal does that look like?" He calls on Jeremy who responds 
hesitantly; he is not sure how to pronounce the word. Art 
assures him, "Well, hey, listen, pronunciation I don't care about 
now." Jeremy spells "a-m-b-1-a" and Art tells him "That's close 
enough. It's called amoeba." Art turns to the chalkboard, say- 
ing, "You can spell It several different ways. You can spell It 
a-ro-e-b-a, b-o-e. I like to call It a-m-e-b-a, the ameba." He 
writes this spelling on the board, and then faces the class 
again. 

Art now points to one of the posters hanging above the 
chalkboard, saying at the sane time, "The next one we're going to 
learn about Is the one that I mentioned up here. . . Paramecium." 
He writes this word on the chalkboard and stresses the pronuncia- 
tion syllable by syllable. 

Art points to another poster above the board and asks, 
"Alright. The next one. What Is the next one? What's the name 



94 100 



of the one with the tall on It?** When no one responds he prompts 
the students by saying, ""This one starts with an e." After two 
seconds Helen raises her hand and mispronounces ''Euglena/ Art 
replies, ""That's close enough. Euglena/ and writes this word on 
the board. 

With his back still to the class. Art says, *"Olcay. Everyone 
say amoeba/ Host students pronounce the word In unison* Art Is 
not satisfied and asks them to say the word again, whlcn they do. 
""Okay, now Paramecium," he asks, and most students say the word. 
He does this with euglena as well, but few students respond. He 
tells them, ""Oh come on now. You sound like youVe sick. Eugle- 
na. Now, everyone say It.** This time the students respond In a 
much louder tone which satisfies him. 

Art continues the discussion by saying. 

The last group weVe going to talk about now, oh 
really, probably your fathers and your grandfathers had 
It, or If anyone's been down toward the Panama Canal, 
they had a great, well, they had a lot of trouble 
building the Panama Canal with this. What's this 
disease I'm talking about? 

He looks around the room, and when no one reponds, he adds, 
""This disease Is carried by mosqultos." A student responds 
""Malaria," and Art replies, ""Malarial These are the spore for- 
mers."" After writing the word on the board he says. Okay now. . 
this Is not being funny. . . When I'm talking about the 'Rocky 
Mountain Quick-Step,* does anyone know what Lthat means]?" 

He calls on two different students, but Is not satisfied 
with their answers. He tells the class, "It's like diarrhea. 
It's like you gotta go potty In a hurry. *Rocky Mountain Quick- 
Step' Is the name given to amoebic dysentary. In other words, 
the runs."" Art now does a fancy little dance step across the 
front of the classroom, demonstrating what this would look like, 
saying "They do blup, blup, blup. That's what amoebic dysentary 
Is--- diarrhea." All the students laugh. 

When the laughter dies down. Art continues. 

Alright. The other one Is called African Sleeping 
Sickness. That's when people who are bit by this 
parasite never wake up. They go In a coma and they are 
sleeping. They sleep, sleep, sleep. There Is one 
person I knew about, well, that I read about anyway, 
who slept 2 1/2 years and never woke up« 

A student makes a comment about betting that the guy was 
hungry when he woke up and everyone laughs. 

Art continues, ""The three biggies that I want you to know 
are malaria, African Sleeping Sickness, and 'Rocky Mountain 
Qu1ck"-step' or Amoebic Dysentary." Most students nod In agree- 




ment. Art looks around the classroonit then moves to one of the 

front desks, taking Shannon by the hand and bringing her to the 

front of the room. He asks the class. "Does anyone know how 
amoeba gets food?" 

When no one responds. Art points to Shannon saying, "For 
example, this Is a piece of food, okay?" Students giggle loudly. 
Art says. 

This Is a delicious piece of food. Think of her as a 
'Big Mac,' okay? Now, I'm an amoeba, okay? These 
amoeba have what are called false arms. You'll see 
these on the little fllmstrip I'm going to show you 
tomorrow, but they have false arms. These triings move 
like this. . . 

He demonstrates with his own arms, whisking them oack and forth 
In the air. Art continues. 

It looks like a great big blob, and that's a11 it Is. 
It will never take the same shape. It Is never the 
same shape twice. It's always a different snape. It 
can look like that and within one second's difference, 
hey. It can be a different shape completely. It could 
be long like a hot-dog. But how they get their food Is 
really kind of funny. In that they do what they call 
'engulf' their food. Engulf. That's an Important 
word. They engulf It by one arm stretching out over 
here, which Is what they call a pseudopod. A false 
foot. Another foot comes out here. . . 

Art demonstrates as he talks, encircling Shannon with his 
arms. He tells the students that the amoeba "see that great big 
'Big Mac' over here and they get one foot here, another one here, 
until they engulf their food like this." Shannon smiles as he 
encircles her, and students glgg1<^. Art continues. 

Then these two arms will grow until they joiri rnd won't 
allow the food to go anywhere. They will digest the 
food right there. And what they don't want, or they're 
gooey, they'll let It go. They will open up and then 
go somewhere else and look for something different. A 
'Dee-Burger' or whatever. At any rate, they'll go. 

Art excuses and thanks Shsnnon. He continues. "All right. 
That's engulfing. And that's an Important word that I want you 
to all know and spell. So, the amoeba engulfs Its food." He 
«fr1tes the word 'engulf on the board, spelling It aloud as he 
wri tes. 

Art now discusses Paramecium, including euglena, and con- 
cludes with mention of the food chain. Students return their 
books to the bookshelf and class Is dismissed. 
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Ub Hitli Prepared Slides of Protlsts (Day 4) 

During brief announcements over the loudspeaker. Art distri- 
butes lab worksheets, telling the students to put their name, the 
date, and period at the top of the worksheet. After writing some 
preliminary Information on the board. Art says. 

Today, we're going to be looking at some prepared 
slides. You're going to draw and label the slides. 
You're going to draw the amoeba, the Paramecium, and 
the euglena. Right now put down the subject: amoeba, 
Paramecium, and euglena. 

As he talks. Art holds up the worksheet, pointing to the 
appropriate places for the labels. As students fill in this 
Information, Art takes roll. Hhen he finishes, he says. 

All right now. One other clarification. Look at your 
paper. Look at your outline there that I passed out to 
you. It's got Plate 1, which Is the slide. Okay? 
Then right underneath by It It's got magnification. 
Okay? Now, so that I don't have to repeat this fifteen 
million times. We've worked on this before, but, when 
I'm looking through an eye piece that's 10 and I'm 
looking through an objective lens that Is 40, what is 
the magnification of the animal or the slide that 
you're looking at? 

A student responds, "Four hundred". He replies, "Right. Four 
hundred. Goodl" He continues, "If I look at a magnification, or 
a specimen on a slide that is 4 as the objective lens and 10 as 
the eye piece, what is my magnification?" Several students 
respond and Art says, "Forty. Good. All right, now, I think 
there's one other one on there. If the objective lens is 10 and 
the eye piece is 10, what is the magnification?" A student 
immediately responds "One hundred" and Art replies. 

One hundred. That looks good. So now you understand. 
We've gone over and done that in labs before on magni- 
fication. So, now you know from the naked eye from the 
eye piece of the objective lens what the magnification 
will be, and I want the magnification on your paper. 
Now, in drawing his sample, I want you to take one 
example, put it right there in that circle, draw it, 
and label it off to the side." 

He points to the top circle on the lab worksheet as he says this. 
The students study their worksheets, noting the positioning. Art 
looks around the room and continues giving directions. 

Label it on the same side as the words. It says here, 
"use a ruler to draw the line". Well, if you don't have 
a ruler, use the side of your book, the edge of your 
book. Print all the labels so that I can read them. 
Label the right hand side of the plate right here. 
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He holds up the lab sheet and points to where he expects the 
students to label* He then says, ''Do not cross the label lines. 
If youVe drawing like here/ (points to the lab sheet), ^'for 
example. If the 'nuculus' [pronunciation his] Is here, don't put 
down 'nuculus' here and then come down like this and say that 
that one Is the cilia* Okay? Do not cross lines like that." He 
asks If there are any questions, and no one responds* He con- 
cludes, ''Okay. • • All right, now, let's go to work. You know 
how to carry the microscopes* The microscopes are In the back 
back there. All right* Let's get busyl" 

All but two students get up from their desks and begin 
moving to the back of the classroom* There Is little confusion 
and students seem to know this routine well. There Is no push- 
ing, shoving, or loud disruptive noise* Students quickly move to 
the back of the room, pick up a microscope and carry It to their 
lab station. Each student carries the microscope In the same 
manner, grasping It around t>ie neck along the curve. 

Students begin to prepare their microscopes by Inserting the 
slides and adjusting the magnification. Noise Is high, and many 
students are calling aloud Mr. HcDermItt, Mr. McDermltt." Art 
moves towards lab station #6, where he leans over one of the 
microscopes and adjusts the knobs. He then raises his voice and 
says, "Okay. For all of you who have an amoeba, look at Jake's 
over here. He's got a good one. It's under 10 power.'' He then 
asks Jake, "So, what would the magnification be, Jake?" Jake 
replies, "One hundred." Art repeats this answer so the whole 
class can hear. He then moves to another microscope at the same 
lab station and says to the entire class, "A euglena. Here's a 
good euglena." 

Art moves to another lab station and says, "All right, you 
guys. If you want to look ai a good Paramecium, come look at 
Sandy's." Several students get up and come over to look In Sandy* 
microscope. Art Indicates, "Tho;ie are the small ones. Try It 
again under high power." He continues to move from station to 
station, exchanging comments with the students each time he 
stops. For example, so that all students can hear. Art says 

I know this Is the first time that you've worked with a 
pair of slides, but, you've got to move the slides 
around like you did when you looked at the animals In 
the aquarium. Okay, you've got to move It around. You 
can't just plunk It down and expect to find one there. 
Several students leave their lab stations and go to the back 
counter to return the slides they have been using and pick up a 
new one. They have done this before and are very used to the 
procedure. The teacher continues to circulate around the room 
and Is accessible to students, as much as possible. Art moves 
to Lab Station #5, and says In a loud voice, "If you guys want to 
see another one that's really good, there's one over here. It*s 
an amoeba where the nucleus Is right In the center. And It looks 
like a . . . uh, a sea star." 
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Most of the students are very Involved In either looking at 
the slide In their microscope* or drawing their pictures. When 
Art stops at one lab station, he tells the students that what 
they're drawing Is simply a glob, that he wants the single animal 
Isolated and drawn. He says, ''What you've got here Is simply a 
blob of many. Separate them apart." A student asks him about 
drawing the amoeba. He shows the student what to do, then raises 
his voice and says to the entire class, "Hey, I know you guys are 
not as good as I am when It comes to drawing. And I know that 
none of you are Michelangelos, but try your best." 

Art continues to circulate amongst the lab stations. At 
station #1, he picks up Angle's drawing and says, "That looks 
good." He now raises his voice so everyone can hear, and says, 

I'm going to use Angle's as an example. That's what 
She saw and that's what I like. See how well that's 
done? Nothing fancy. Just draw what you see. Don't 
draw the book. Don't draw what the picture looks like 
In the book. Don't draw mine up there at the top, 
because mine looks like a bear that got excited. If 
you look at It. . . It really looks like an excited 
animal up there. 

Art returns the picture to Angle and moves on. During the next 
five minutes, he continues to circulate amongst the lab stations, 
talking to the students, peering Into their microscopes, and 
drawing pictures of what ^e sees. 

After students clean up their materials and return to their 
seats, the teac;her reviews Instructions regarding completion of 
the worksheets and then reviews the lab. 



Teicker Reviews for Test on Protozoans (Day 6) 

At the beginning of class, students are Instructed to review 
Chapter 19 Individually. They are given ten minutes to do this, 
and are then Instructed to return their books to the shelf. 
There Is much confusion and Art reminds them to hurry up, saying, 
"Okay, let's go, let's go. Everybody sit down. Come on, let's 
go." As students begin to quiet down and take their seats. Art 
tells them, "We're going to run through my little review." A 
student asks, "Your little review?" to which Art replies, "Yes, 
my little review. It's so simple that my three-year-old cat 
could pass this test." Several students laugh and Art continues, 
"Tve got It trained so well It goes, 'Heyl Two Is a B.' I've 
got a dog that barks once for true, two for false." Again, the 
students laugh. 

Art turns to the chalkboard where he has written: "A) 
flagellates; B) Ameba dilates; C) dilates; D) spore formers" 
and directs the students' attention to the four protozoans. He 
turns to the class and asks, "Alright, by a show of hands so I 
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can call on you, what group do the Paramecium belong to?" 
Several students raise their hands and Art points to Jeremy, who 
replies, "dilates." Art compliments him with. "Good man." He 
then asks. "Which one of those groups Is a parasite?" Again, 
several students raise their hands and he calls on Sandy, who 
answers. "Spore formers." He responds. 

Spore formers. Good. Which of these forms the. . . 
well let's put It this way. The skeletons of these 
form limestone. Which of those up there does the 
Skeleton form limestone? 

Art calls on Shelly who responds. "Flagellates." "Flagellates." 
Art replies. "Does everyone think It's flagellates?" When no one 
answers. Art looks at Shelly and says. "That was a good try but 
1'> s ro. Okay, what Is It?" This time, rather than waiting for 
students to raise their hands. Art accepts the answer shouted out 
by a student. "Amoeba." 

Art continues with the review and asks. "All right, which 
one of these animals Is covered with short hair-like structures?" 
He calls on Jane, who replies, "dilates." Art says, "dilates, 
good. Which one of those groups there belongs to Euglena?" He 
calls on Alex, who replies. "Flagellates" and Art compliments 
him on his answer. Art points to the chalkboard and asks. "Which 
one of those moves by protoplasm?" When no one responds. Art 
repeats the question, adding. "You remember the one that goes 
like this. . ." He takes his hands and puts them out as though 
they are encircling someone or something. As he does this, 
several students Immediately respond. "Amoeba." He repeasts 
their answer, reminding them to respond "by a show of hands." 

Again. Art points to the board and asks. "Which one of these 
has the long whip-like structure?" A student responds. "Amoeba." 
Art accepts this answer, repeating. "Amoeba." However, he 
catches himself, saying. "No. not ameoba. Wrong. No. A whip- 
like structure." A student responds. "Euglena" and Art says. 
"Euglena. good man." Several students point out that euglena Is 
not a choice on the board. Art looks at the board, then replies. 
"Euglena Is right, but what Is the group?" He calls on Jimmy, 
who says. "Flagellates" and Art replies. "Flagellates, good man." 
Art continues the review. 

Which one of these, now. has the whole thing with the 
Rocky-Nounta1n-qu1ck-step--the Amoebic dysentary. which 
Is the same. . . malaria. Which group does that belong 
to? 

Several students reply. "Spore formers." Art repeats the answer 
with positive praise. 

Art walks around behind his lab station, alternating between 
sitting and s'-.andlng. He continues. "Of all of these that you 
have studied. . . of all these groups that are here now. Is that 
a phylum, a class, a kingdom, or a family?" He pauses for ap- 
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proximately ten seconds and then calls on Jeremy, who replies. 
Class." Art says. "Wrong" and calls on Hary. who answers. 
"Family?" Art replies. "Wrong" and a student shouts out "Phy- 
lum." Art sayi. 

Phylum. Remember this, this right here Is a kingdom. 
The kingdom Is a Protlst. or Protozoans, and these 
(pointing to the four categories listed under proto- 
zoans on the board) are the phylum. 

Art continues to review for tomorrow's test In the same 
manner. At the conclusion of the review he distributes review 
sheets to the students. 



ixcerpts froH ClassrooH Observations 
Topic Two: Genetics 



Table 2 summarizes how Art taught Chapter 10. entitled. 
"Genetics." Although nine days were set aside for this topic, 
only seven days were spent on it. During the topic. Art mixed 
lecture and discussion segments with seatwork. reading and study 
question assignments. Day four was spent administering a color- 
blindness test to the students. Illustrative examples of the 
instructional segments follow. 



Teaclier Introduces Genetics to tne Students (Day 1) 

After seven minutes of morning annoucements. Art silences 
the students and begins. 

All right now. what we're going to do now is dicuss why 
you are the way you are. For example, why have I got 
black hair? I would love to have red hair or blond 
hair. I would rather have had an attached earlobe. 
I've got this floppy old piece of meat hanging down 
here (he. pulls on the bottom of his earlobe. shaking it 
back and forth). Now. let me look at some of your 
ears. 

Art begins to walk down the aisle nearest the window and 
looks at each student, checking their ears. He does not, find 
what he is looking for. and moves back up this aisle, crossing 
over to the next one. again checking various students' ears. As 
he does this, the students' attention is focused entirely on him. 
When he gets to the end of the aisle, he says. "Come on. let me 
see your ears. Get your ears out here. Who in this class has 
got an attached earlobe?" He peers across the room, checking the 
rest of the students. As he does this. Ron comments. "Attached? 
Or detached?" This raises a giggle from several students as well 
as the teacher. He replies. 
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•bit 2 (eofitfnutd). Duration of CUttrooii Activities Durlnq Genetics Unit (Teacher 5) 
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You look around today. Look In the lunchroom, at your 
friends or your enemies, or whatever. . . Look, I've 
got this flappy thing right here. (He again demon- 
strates with his earlobe, pulling It In closely against 
his head. Indicating an attachment.) Most of you have 
this earlobe right here, but some people have It — 
BOINGII And It's attached right to their head like 
that. . . " 

He takes his earlobe, pulls It In closely against his head and 
indicates an attachment. 

It really Is, and we're going to talk about all the 
different traits that are dominant. For example, we've 
covered all the way from protozoans all the way up to 
arthropods, which are the Insects. Me are going to 
cover now genetics, or heredity, and go from there Into 
classifying vertebrates, which are on the back board - 
reptiles, fish, amphibians, mammals and birds. . . " 

Art makes reference to the bulletin board at the back of the room 
with a sweep of his hand. Most of the students turn around, look ' 
at the bulletin board, then return focus to the front of the 
classroom. Art continues, "So, what I want you to do right now 
Is grab a book. . . and start reading on page 86, Heredity." He 
asks, "Are there any questions? 

When no one responds Art continues. 

Tomorrow, I would like you to find out. If you can, any 
traits. . . talk to your parents, or your older brother 
and sister, or whoever you might be associated with 
tonight. . . to find out If there are any traits that 
you know of. Now, I'll give you a couple. Everybody 
try one, right now. Put out your hand, with your thumb 
like this. . . 

He demonstrates by holding his hand and bending the thumb 
back as far as It will go on Its own. "Now, try to bend your 
thumb all the way back. Try to bend your thumb, right here, all 
the way back."* His thumb does not bend very far back. He then 
draws attention to one of the students In the class, saying "Look 
at Helen. Helen, I'm going to use you for an example. Come on 
up here." 

Helen appears somewhat reluctant, but does come up, smiles, 
lowers her eyes, and blushes slightly at being In the front of 
the classroom. He has Helen put her thumb up and shows how hers 
bends back much further than his does. He says, "Now, look at 
hers. Mine can't bend that far back. That's what they call a 
'hitch-hiker's thumb', so she'd be great on the old raad going 
like this, you know. . . " And demonstrates a familiar hitch- 
hiker movement with the thumb In quick motion, as though Indi- 
cating 'down the road'. 
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Helen moves back to her seat and sits down. Art says, 
""Another one. Do you want me to tell you something about your- 
self, Helen? We'll use Hiedl again. • • " and pulls Hiedl to the 
front of the classroom one more time. He takes Helen's hand, 
puts It In his. Inspects It closely, and says. 

Do you know. • • without even looking. • • without even 
looking at Helen's foot, do you know that I can probab- 
ly tell her a secret that nobody else knows about. • • 
we're going to tell you right now that Helen. • • now, 
don't be embarassed. • • you might have to go home and 
shave this. • • but, Helen has hair on her big toel 

Helen looks at him In surprise and says, "No, I don'tl" Art 
replies. 

Yes, you do. And I'll show you how I can tell that. 
And this Is a genetic trait. Everybody look at their 
hand right now. If you've got hair here, here, here, 
here and here. . • (he points to the area between the 
mid-knuckle and the lower knuckle of all five fingers) 
• . . even If It's little pores, where hair should be 
and Isn't, you will have hair on your big toe. 

The entire class now begins to Inspect their hands, looking to 
see If they. 

Art continues, "I 
Now, this one Is kind of gross, but It's the only way to do it. 
Everybody stick out your tongue." Art sticks his tongue way out 
to show the students what he wants them to do. Several students 
begin to do so but not everyone. Art continues, "All right, now. 
Who In here can get their tongue. . . and I can't do It, I need 
someone for an example. . . can get their tongue and turn It all 
the way around? Okay* look there's a good example, right here." 
He brings Nelanle to the front of the classroom. He wants to 
demonstrate how she can turn her tongue completely around so that 
bottom side Is now facing up. Several students are laughing and 
Melanle Is very reluctant to go to the front of the room. He 
tells her, "Come on, this Isn't so gross. Helen did It. It's not 
going to bite you. Come on." She finally demonstrates how her 
tongue turns. Art says, "This Is a trait and It Is very, very 
uncommon. I can't do that. Even If I try as hard as I can, I 
can't do that. Try It. Try It. Is there anybody else who can 
do that?" 

Art looks around the classroom as students attempt to turn 
their tongues upside down. "Suzanne can do It. Look at Shelly, 
she can do It." Art now begins another little tongue exercise 
saying, "Okay, how many of you can form a little groove In your 
tongue?" He demonstrates again with numerous gyrations on how to 
fold your tongue in half creating a tunnel down the center of It. 
Most of the students attempt this. Art looks around the class- 
room, and says, "Who can't do this? Suzanne, you can't? Suzanne 
can't do that. You see, she can't do It." 



Art continues with another example, and says. 

When you comb your hair the next time, and you're In 
front of a mirror, look at It. . . push your hair back 
and see It you have what they call a 'widow's peak'. 
Okay? Some people do, some people don't. I have a 
great big, large widow's peak because my nair Is reced- 
ing. I have a great big 'Mr. T.' type hairdo. If I'd 
cut my hair because my hairline goes way back to here. . . 

He motions with his fingers on both sides of his head midway back 
across the top. He does not raise up his hair, but merely points 
with his fingers Indicating where his hairline has receded to. 
... I comb my hair forward to cover my bald spots because Mary 
tells me that I m getting old. . . " He and a few students laugh 
at this comment. 

The Instructor pauses as If trying to think of another 
example. He looks around the room and says. 

Well, I'll leave It at that right now. . . I've got to 
think of some more that I've come up with. . . but, 
these are just some of them. This Is heredity. There 
was a man by the name of George, no Gregory Mendel. He 
was an Austrian monk. And he found all of these traits 
out by working with peas. Common ordinary peas, like 
you plant In your garden. See back there In the back, 
I've got my tomatoes and my cucumbers and my peppers 
growing. When your father or your mother or whoever 
plants their garden, they're going to look for the best 
variety. And a lot of them will go and buy hybrids and 
that's a cross-breed between plants. We'll be learning 
about. . . snap dragons, cows, rabbits, dogs, and stuff 
like that. . . the reason why you work with peas and 
the reason why you work with rats or mice or hamsters 
or snap dragons Is because. . . why? Why Is It that 
you work with those kinds of animals and those kinds of 
plants? Anybody have any Idea? 

When no one responds. Art says, "None of you have any Idea? No 
Idea why you would work with a rat? What does a rat do when It 
has a litter? What Is so common about a litter of rabbits or 
mice? They have what?" Still no one responds so Art continues, 
"What Is the word that I'm looking for? Well, think about it. 
What does a hamster have, or a rabbit, or a mouse. . . It has 
litters. But, what am I talking about when I talk about 
litters?" Mary responds. They have babies." Art repeats this 
response, saying, "Yes, they have babies. But what's the word 
I'm looking for?" Jeremy contributes, "Lots of tftem." Art jumps 
on this answer, shouting, 

LOTS of theml That's the word I was looking for. They 
have a whole mess of them. Now, people, normal people, 
a woman will normally have one or two kids. That's 
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common. But, when you get tnto the threes, fours, 
quintuplets, quadruples, and all that other stuff. . • 
thrt*s really uncommon. But, one or two Is common. 
So, they work with animals. Now, when we come to 
genetic traits, we will be talking about. . . people 
with black hair that marries a person that has blond 
hair. . . what their off-spring are going to be. We 
will be talking about mammals. We'll be talking about 
like a black rabbit marries a white rabbit, what will 
the off-spring be? Now, some of you kids In here that 
have had rabbits. . . some of you have raised dogs. . . 
I*ve had dogs, rabbits, mice, hamsters. . . now, that's 
that only reason that Tve kept those two back there. 
So that when we go Into genetics we'll find out what 
the crossbreed Is and see If what we got was kind of 
true. 

Art then tells the students to spend the remainder of the 
class reading the chapter In their textbooks. 



Students Test Foi^ Color-Blindness (Day 2) 

After a f«w minutes of opening announcements. Art readies 
the students for taking a color-blindness test. He has a set of 
transparencies which he places on the overhead projector, one at 
a time. Students are required to look at the traTisparency and 
write down numbers that they see In a particular color. 

Art begins, ''All right, this Is really simple. This Is a 
test." He raises his voice and continues. 

Okay, now, here we go. This one Is very simple. Do 
not do any more. Just follow my Instructions, okay? 
What I'm asking you for right now Is not to look on 
somebody's paper. This Is for your benefit. I'm going 
to be able to tell you If you're colorblind. All 
right, now, now don t do anything until I tell you. 
Don't yell out any colors, don't get excited, don't. . . 
just play It cool. . . 

He adjusts the lens on the overhead projector until the colors 
come Into very clear focus. It Is apparent that there are num- 
bers In the midst of each c^lor. He asks the students, "Can you 
see that?" A few shake their heads no, and he says, "Well, maybe 
we'd better get you some glasses." Most students are looking at 
the screen and Art continues. 

Now, on this chart I want you to first pick out the 
green color. Just write down the numbers of green . 
The green colors. The shades of green - light, dark 
green, but green. Pick the numbers. 

Most of the students are writing down the numbers that appear on 
each of the green squares being projected onto the screen at the 
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front of the room. After a few minutes. Art asks. "All right, 
how many are not done? Raise your hand." A few students raise 
their hands and he allows a little more time. 

After about a minute Art says. "Okay, what we're studying 
today. . . this Is a trait, either inherited or not inherited. . . 
is everyone done. . . ?" Everyone indicates that they are and 
Art begins reading the numbers, which are green on the overhead 
transparency. "2. 5. 15. 16. 17. 24. 26, 28. 37. and 39. Old 
anybody not see any of those?" Peggy Indicates she didn't write 
down #28 or #15. Art responds. "Wcw. well, we'll talk to you In 
a minute, then." Angle Indicates she missed #15 and #17. and 
Art says. "Okay. well, that's good. We'll keep you two girls In 
mind. Okay. Test B. now." Lynne Interrupts saying that she 
missed #12. #28. and #39. Art says. "Did you write down 12. 28. 
and 39?" Lynne replies, yes. she did. Arts says. "Do they look 
green to you?" Lynne responds. "Kind of." Art says. "Okay, 
that's no problem.^ He now says to the entire class. "Okay. Test 
B. now. Put down Test B." The students write Test B on their 
paper. 

Art then proceeds to give instructions for Test B. "I want 
the sample of that rose color similar to the one that's up there 
on B. Put down the numbers." The students begin writing down 
the numbers of the square that are a rosy color. After one 
minute. Art asks. "Okay, who's done?" A few students raise 
their hands and he gives them more time. 

A few minutes pass and Art asks again. "Okay, who's not 
done? Who's not done?" When no one responds, he continues. 
"Good. Super. The numbers that you should have written down 
are. 1. 13. 23. 36. and 40. All right. Test C. now. Did 
anybody miss any of those colors that I read?" Lynne Immediately 
replies. "Yes. I did." Arts says. "Okay. Lynne. we'll deal with 
you later." Art continues. "All right. . . let's see. now. . . 
this test Is to confirm the results of A and B." A student asks. 
"What do you mean?" Art replies. "Well, this Is just to confirm 
what you've seen. Now. I want you to look at color C. up there 
In that box. See what C looks like? Don't tell me what color It 
Is. but see what It looks like? Mark down the numbers that are 
the same color as C." 

After several minutes he asks. "Who's not done?" Several 
hands go up. so he allows them additional time. A few more 
minutes pass and Art again asks. "How many are not done?" No one 
responds and he continues. "The colors for C are 3. 21. 25. 27. 
38. Did anyone miss any of those?" Several students reply "Nn," 
and Art continues. 

Test A was to differentiate. . . colorblind persons, 
whether too red or too green, they will include the 
greens or one or more greys, browns and roses. It's 
uncommon for them to include as many as 20 In tne list. 
Okay? So. Test B that you did. which we had number 1. 
13. 23. 36. and 40. the red blinds selects Indlffer- 
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ently the roses and the blues. While the green blinds 
add the greens and the greys. The tendency for color- 
blind Is always to select deeper colors. On the last 
test you took with the red color now. . . the red blind 
will select besides the reds, the greens and the 
browns, darker than the red. The green blind will add 
greens and browns lighter than the red. Only the more 
marked cases of colorblindness are likely to show their 
defect In this test. 

Students appear confused by Art's explanation, but no one 
interrupts him to ask for clarification. Art calls the three 
girls, who did poorly on the tests, to the back of the room to 
re-test them. He tells the other students to work on the ques- 
tions at the end of the genetics chapter. 



Se«tworfc (0«jf 6) 

During the last fifteen minutes of class today. Art gives 
the students worksheets with various genetic problems requiring 
crosses. The students are told they may work Individually or In 
groups, and most students choose groups. Two students work 
alone. 

As the student, form Into groups. Art moves to his special 
cupboard, and says. "I'm going to get a cup of coffee." He takes 
his cup of coffee and moves to the front of the room, checking on 
students as he goes. 

Art Interrupts, saying. "Okay, how many of you are done with 
the first part? The first eight?" Jeremy and Jake both raise 
their hand. Indicating that they are complete. Shelly also 
raises her hand and Art responds. "Two guys and one girl. Let's 
go." Art circulates amongst the students, talking with them 
Individually. Lynne asks Art a question and he Interrupts the 
students In response. "Yeah. . . I don't want to stop you. If 
you've got A and B done. . . If you've got 1 through 4 done, 
start on. . . C. the second part." He looks down at what Nary 
and Lynne are doing and says. "It looks like both of you are 
doing quite well." He then says to the entire class. "Tonight, 
if you get a chance, go home and ask mother and dad what blood 
type they are. And ask them what your type Is. Because when you 
were born, they had to take you blood type and put It on your 
birth certificate, so they know who you are." Art continues to 
circulate around the room stopping at the various groups along 
the way. Students ask him questions and he readily helps them. 
Two girls are having quite a bit of difficulty and he spends the 
remainder of the activity with them before dismissing class. 



Volunteer Students Put Noaework Probleas on the Board for Review 
end Correction (Dey 7) 

After a few moments of administrative tasks and announce- 
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nents, students are given ten minutes to complete their punnet 
square worksneets from the previous day. Art then asks for 
volunteers to put the problems on the board. Six students volun- 
teer and Art allows them approximately seven minutes to do so. 
While they are doing this the remainder of the students sit 
quietly at their desks. After the volunteers completed putting 
the problems on the board. Art says, "All right, let's begin a 
little review. . He looks at the worksheet and says, "All 
right, a little review. Using the punnet squares cross two pink 
four o'clocks together. Where's number one?" He looks at the 
board, trying to decipher which one represents problem number 
one. Nary tells him where It Is and he says, "Okay, crossing two 
pink ones. . . all right, now, first of all. . . who did number 
one?" Mary iays, "I did." Art motions to her to the front of 
the room, saying, "Mary, would you get up there with number one, 
please?" She gets out of her seat and moves to the front. Art 
continues, "Now, put the letters up on top so we know what we've 
crossed." Mary failed to put the outside marginal notations on 
her punnet square*. Art reminds her to do this. Mary asks, "The 
letters?" Art responds, "Yes, the letters. What you used, put 
them up there." He point* to the top of her punnet squares, and 
Mary writes the letters <it the top of the Punnet square. Art 
says, "Big R, little r stands for pink. Now, you're crossing 
that with Big R, 
you get two big R 

corner. He then points to the top right-hand corner and says, 
"You get a Big R, little r, another Big r, little r. . ." and 
points to the bottom left-hand corner. As he points to the 
bottom right-hand corner, he says, "And two little r's. So you 
get one red one, one white one, and two pink ones." Again, he 
points to the proper notations as he runs through the color 
outcomes. 

Art then says, "All right, number one, Lynne, get up there. 
You got to do yours all over again." Lynne moves to the front 
board. Art asks, "All right, number one, how many red ones have 
you got?" Several students shout, "One." Art says, "Now, wait a 
minute, let her figure It out." Lynne then replies, "One." Art 
tells her tc write this on the board, and she does. He now asks 
her, "How many pink ones ao you have?" And Lynne replies, "One." 
Art repeats the question. How many pink ones do you have?" And 
Lynne replies, "One." Lynne looks at her Punnet square, then 
says, "Oh, oh, four." Nary shouts out, "Noll" And Art repeats 
the question, "How many pink ones do you have, Lynne?" Lynne 
finally responds "Two. And Art replies, "Good girl. Lynne, up 
on the board, which two are pink?" Lynne looks confused and Nary 
Shouts out, "Lynne, up on the board. Point to the ones that are 
pink." Still Lynne appears confused and Nary pleads with her, 
saying, "Lynne. . . Lynne. . . " Lynne now moves to the Punnet 
square and says, "You mean here?" And Art says, "Yes. Which 
ones are pink?" Lynne looks at the square for a minute, then 
correctly points to the two pink notations. Art says quite 
excitedly, "Good girlll All right, which ones are the white 
ones? How many are there?" Lynne points to the white notations 
Indicating there Is one. 
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Art tells the students to "Check your papers." And then 
asks for number two. He asks all the students, "Is red 
dominant?" The class replies, "Yes." He then asks, white 
dominant?" Half the class responds "No," and the oth half 
responds, "Yes." Several students raise their voices saying, 
"No, It's recessive." And the rest of the class accepts this 
response. Art continues, "Okay, the question now Is, 'If you 
cross two roans together, what would the chances be of getting a 
red calf, a white calf, and a roan calf?' All right, who did 
that one?" Shelly raises her hand and he says, "All right. 
Shelly, get up there." And motions her to the front of the room. 

Art asks, "All right. Shelly, how many red ones?" She 
replies, "One." Art says, "How many white ones?" Shelly says. 
One." The Instructor says, "How many roans?" Shelly replies, 
"Two. " 

A student asks, "What Is a roan, anyway?" Art replies, 
"Now, as I explained to you before, a roan Is an animal that 
has. . . the white cow with red spots. . . or, and I've seen some 
whites with red spots. Okay? So, now you have red, white and 
roan. Okay. Check your paper and we'll do the next one. 

All right, who did number four?" Suzanne raises her hand 
and Art says, "Okay, Suzanne, why don't you get up there," and 
motions her to the front of the room. Shelly takes her seat and 
Suzanne moves to the front and stands by her work. 

Art says, "All right, now, what kind of a cross with a red- 
headed bull and a roan cow. . . Where's the red-headed cow. . . I 
mean the bull. . . ?" Suzanne points to the top of her chart 
and Art says, "On top. Okay. And, the roan then Is on the 
bottom. Mould any off-spring be white-haired?" The entire class 
responds, "Noi" Art agrees, saying, "No, they would either be 
red or. . . roan." As he says this, several stkdents respond In 
unison with him. He now tells Suzanne to sit down, then does a 
quick review with the students. He says, "As you can see there, 
she's got how many red ones?" The students respond "Two." He 
asks. How many roans?" Students respond, "Two." Art says, "So, 
you've got a 50-50 split when you have a red one and a roan." 

Art now calls on David, who did number five, and &sks, "If 
you wanted to get all red animals, you'd have to cross what with 
what?" David replies, "Red with red." Art points to the board 
and says, "RR with RR, that means they're all red. There would 
be no possibility of getting anything else. All right, now, what 
would you do to get an all white one?" D 

David replies, "Recessive." Art says, 
"That's right. Now remember, the dark colors are always domi- 
nant. All right, now. If I wanted an all roan population of 
cows, how would I get them?" David says, "One all red and one 
all white." Art repeats this, and adds, ". . . that would make 
all roans." He then looks at David and says, "Thank you, David, 
you did a good job." 



11? 
Ill 



Art now says, "Okay, let's do blood types. All right. Part C. 
How are we going to do blood types, now? Who did what?" Shelly 
raises her hand and Art says, "Thank you, Snelly. Now If your 
mother and father are 0 blood, type 0 blood, what do you think 
your chances are of being type 0 blood?" Shelly responds, 
"Ninety to one hundred percent." Art repeats this, 'Ninety to 
one hundred percent. Because of the fact that. . . and I'm not 
going to get Into that, but. . . but, her blood. If mom and dad 
are type 0, hers will be type 0." 

Art thanks Shelly, then asks, "Hho did number two?" Jane 
raises her hand and Art says, "And. . . here she comes, Jane 
mixed two people that had AB blood. All right, what's the 
Chances, now, of getting AB blood?" The students look at their 
papers, and then several volunteer, "Fifty percent." Art now 
asks. What are the chances of getting B blood?" Again, the 
students look at their papers, and Jane says, "Twenty-five 
percent." Art says, "Good girl. What's the percentage of 
getting A type blood?" Jane again responds, "Twenty-five 
percent." Art praises her, saying, "Good girl." 

He now points to the chalkboard, saying, "You can see that 
on the board. You cross the A's, the AB's. . . Now. . . we are 
going to cross number three. . . " 

The remaining two students are called Individually to the 
front to explain their answers. Students are attentive and the 
teacher Is loose In his Interaction with them. When the problems 
have all been discussed. Art asks that papers be turned In, 
collecting them as they are passed up the aisles. 

Review Questions (Day 9) 

The first several minutes of today's class are taken up by 
announcements over the loud-speaker system and some 
administrative tasks by the teacher. When these are completed. 
Art begins class. 

He writes the on the chalkboard In large capital letters, 
the word ' REVIEW ' and underlines it. He turns facing the class, 
and says. Okay, today we Want to have a review for the test that 
will be tomorrow. I'm going to write down some [questions] that 
I feel are Important throughout the chapter and stuff that we've 
covered with the crosses." 

Art Is briefly Interrupted by another teacher who has 
entered the room. When she leaves he contlneus, "For example. . ." 
and writes the word 'baldness' on the board, labels It Item #1, 
and places It directly under the word 'Review'. He concludes 
writing the word 'baldness', and says, ". . . baldness. I want 
to know If that's a sex-Influenced trait or If it's a sex-linked 
trait. You tell me." He turns, facing the chalkboard and writes 
the word 'chromosome' directly under 'baldness' and labels It 
Item #2. While he Is writing, he says, "A male chromosome." He 
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would walk. He &slcs. "Hey. how nany are done with the eight 
questions?" Students shout out a variety of responses, most of them 
Indicate that they are not done. He says. "Okay, hurry upl" One 
student shouts out. "Hhat was Mendel?" And the instructor 
repeats this, saying "What was Hendell You're looking at Hendel. 
Gollyl" Although the students have been Instructed to answer the 
eight questions on the board, the teacher occasionally Interrupts 
them by discussing topics unrelated to the questions. Several 
minutes pass before Art says. "Okay. I'm going to give you guys 
about another five mlnites. Our time Is valuable. 

After a few minutes. Art leaves the room. During his 
absence most students stop working on the questions and begin 
talking to or.e another. When Art returns the students 
immediately quiet down. He Instructs the students to return to 
their regular seats and begins to review the eight questions with 
the students. 



now writes 'Mendel' on the board and says, "Number 3, 
Mendel? Four Is. . . uh. . . which trait Is carried on the X 
Chromosome?" and writes 'Item #4. Trait carried on X chromsome*. 

Most studeiits appear to be attending to what he Is d^lng. A 
few students are taking notes, but most simply sit and listen to 
what he says. 

Art returns to the board and aga'n writes as he says, "All 
right, when you've got a trait where you've got pure red crossed 
with a pure white, you get a pure pink." He writes Item #5, 
Pure red X Pure white' and underneath that "Pure pink'. He 
continues, "All right, I want to know what kind of trait that Is. 
Another good example would be when you possess two traits on the 
same gene. As he talks, he writes ^Item #6, possess two traits 
on same gene.' He turns, faces the class, and says, "Let's see, 
another prime example would be. . . what's a trait that's called 
a hidden trait?" Again he writes on the board 'Item #7, Hidden 
trait'. He continues, "Another one would be a trait that shows 
up even If only one gene Is present." He turns around, moves 
closer to his lab station, and says, "Okay, so there's eight 
questions there. Grab a book. You'll have until about quarter 
to. We're going to need about 15 to 20 minutes for a review. 
So, grab your book and then I'll go over It with you." Students 
get their books off of the book shelves, and begin forming Into 
groups. Art leaves the room for a few minutes. 

When he returns he says, "I've got some pictures. I Just 
went down to get some pictures we took when the [docent] was here 
the other day. Maybe some of ycu are In some good shots." 
Shelly asks, "What do you mean on question number two, Mendel?" 
Art responds, "Mendel, who was he? See, I want you to tell me 
who Mendel was. Who was the old Austrian dude that had the long 
beard?" Art seems to be reminded of something and says under his 
breath, "I wonder where that. . . It's gotta be here someplace. . 
And he begins rummaging through his cupboards. A few minutes 
later. Art leaves the room again by the back door. 

A minute later he re-enters the classroom from the back 
doorway wearing a brown monk's robe tied with a white rope belt 
and with a hood over his head. As he enters, he says, "Hey, what 
do you guys think?" All the students turn around as he walks 
towards the front of the room. They Immediately moan and groan, 
saying, "Oh, come on, Mr. McOermltt." He responds, "Well, 
that's what Gregory looked like. I had to borrow my outfit from 
last year that I had. I stored It away and I coundn't find It, so 
I had to go to my skeleton closet. Gregory Mendel was an 
Austrian monk. Remember, I told you that. He pirouettes In the 
aisle for the students to get the full benefit of his costume. A 
student says, "Mendel wora glasses." Art replies, "Well, In 
those days they were monacles, and I couldn t find my monacle." 
Another student says, "Why are you dressed up like that?" He 
replies, "I found this outfit Just for you guys and I'm going to 
wear It all period, and Its' j|ot! So, bear with me." He walks 
to the back of the room in a manner which depicts the way a monk 
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TEACHER 6: MATT JENKINS 



by Dale Baker 



Introduction 



This Is a brief portrait of Matt Jenkins' 7th grade life 
science class at Weatherby Junior high School. The school Is 
located In a populous suburb of the capital city of a western 
state. The first set of observations were conducted In January, 
1984, during which the teacher covered viruses and bacteria, the 
second set of observations were made In May, 1984, and the topic 
was birds and mammals. 



Background and Viewpoints 



Matt Jenkins was born, grew up, and received both his under- 
graduate and graduate training at a University In the state where 
he now teaches. He has undergraduate degrees In geography and 
mathematics. Upon graduation he was selected Outstanding Math 
Senior. He has a teaching credential In elementary and secondary 
education. Although he was enrolled In a Master's degree program 
In geography, he left the program before completing It. 

Matt expressed dissatisfaction with the quality ana nature 
of his education. He had planned to earn a Master's degree In 
math and science until he f^und out he had to take education 
courses. He said, "I've tak n my last education course, all 
those courses were bad." 

Matt does not have a degree In science, but he Is knowledga- 
ble about chemistry; he worked In Industry as a research assis- 
tant and holds two patents as a result of this work. Matt Is 
also a computer buff and a reviewer for the American Mathematics 
Journal . 

Matt never had any biology courses In college and Is worried 
about the theory of evolution. A creationist himself, he does 
not "believe a lot of the stuff I have to teach as a biology 
teacher. " 

Matt entered teaching after a two year sailing trip around 
the world. He holds romantic views of teaching, especially about 
the nature of student-teacher Interactions. He said, 

I think It Is really Important to be In tune with kids 
as individuals and to try and see things from their 
point of view. . . Not to put your ego on the line, but 
to see what Is best forthem and try to do It. I want 
kids to ask me why, why does It work that way? But I 
get very little of this. Science for me ends up being 
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• Btiic tilow and Hii«t 1 rtalljf want to do It fotttr 
iiiCNiflOR. 1 try to work on Idoai during tno wook 

• lift opoR feook yiini tRoir notoi and tnit turns out to 
bt a food itudy tlao. Mnat tnoyVo roally loarning it 
ttodjf iftllli. 1 didn't do tnit last tars and 1 dltco- 
vtrtd tftat 1 Katn't getting tnrougn to tno«. Jutt 
covoring tno work it not onougn. You navo to toacn 
tnoB soBo otnor tningt liko ttudy tklllt. 

rollOHlng nit firtt yoar of toacning. Matt loft tno profot- 
tion. No folt tnat tno parontt, ttudontt, and adalnlttratlon did 
not approclato nia and nit offortt. At tno ond of tno tcnool 
yoar, no nat doprottod about nit own porforaanco and dltlllu- 
tionod ifltn toacning. No't not turo no't tno approprltto toacntr 
for tno tiodontt in nit clattrooa. Ho folt no wat alwayt talking 
abovo tnoB and nad a vary difficult tlao gotting down to tnoir 
lovol. No know no noodod aoro ouporlonco, yot no could not stand 
anttnor yoar off toacning to gain tno ouporlonco. Ho said, 'I 
Jolt don't tnink it's wortn it." 
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n 
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Natt't clattrooB nat a cnalkboard acrott tno front of tno 
rooB «itn clotott ondornoatn tno cnaUboard. In front of tno 
cnaUMard it a Ian tablo (wltn a tink and gat 4ott) wnicn tno 
toacnor otot at a dotk. Acrott tno roar and on tno wott tido ot 
tno rooB It a lab tnolf. Abovo tno tnolf it anotnor cnalkboard 
and a bolUtln board. Naif of tno oatt wall consists ot floor 
to colling clotott «1tn glatt doors paintod groon and yollow. 
Tno roBalndor of tno nail contains a nood and vont for dangtrous 
cbOBical ojiporlBontt and wlndowt. lonoatn tno windows aro book- 
catot. Stodont toatt aro arrangod in tovon rowt of fivo dosk- 
cnalrt. wnicn tako op tnroo quartort of tno rooB. Bonind tno 
rowt off dotkcnairt aro tnroo work ttatlons wnicn consist of two 
lab toblot connoctod by a tink. Tnoro aro two noavy Botal doors 
In tno roar rlgnt-nano cornor of tno clattrooB. 

On tbo wott wall, tnoro it a cnart of oloctroBognotlc radia- 
tion wltn tBOll print and aany nuBbors and a SBall postor of tne 
tolar tyttOB. Acrott tno back of tno rooB It a Bap of tno state, 
a taionoBy troo off aniBalt, and yollow papor ttars on a blue 
backgroond fforBing tno big dipper. Tno periodic cnart of ele- 
•entt covert tne back doort. Otnor wallt are bare. Beneatn tne 
wlndowt fbere are two living plantt. a BOdel of a generic flower 
and a aodol off a coll. A tBoll coBputer and printer sit on the 
lab tnolff in tne rear of tne rooB. Tnoro are a few books on tne 
booktnelff aboet tclence and coBputert and a pile of Baps of 
Finland. Tnalland. and Japan - places no visited on nis sailing 
trip. 
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Count OvtrvltM and Instructional Strategies 



Matt uses the Holt Life Science text, Explorlna Li ving 
Things . There are not enough books for each student to have 
their oMh. so work requiring the textbook occurs In the 
classroon. The teacher follows the book chapter by chapter. The 
students view video tapes that reinforce or extend chapter 
■aterlals and do occasional lab exercises which relate to Ideas 
In the chapter. Matt cites the state curriculum guidelines as a 
rationale for topic choices. 

Natt's Instructional strategies are built around the 
textbook. Students read a chapter, outline what they have read, 
and then answer the questions at the end of the chapter. Matt 
lectures In order to provide supplemental Information not 
presented in the textbook. This Information Is outlined on the 
board and students copy It Into notebooks. All the information 
that will be on the tests Is contained In these study guides. He 
also uses study guides because there aren't enough books for 
students to take home and study. Video tapes are used to 
provide supplemental Information or as a review for the chapter 
test. Labs are used occasionally to emphasize an Idea. Howeverj[ 
Matt thinks labs are not very effective because the students see 
tnem as a time to fool around. He says, "The students love to do 
labs but they don't make the connections that I would like them 
to make." 

Matt likes to hold discussions with his students. These 
sessions consist of questions he asks the class about the lab, 
video tape, or their readings. Sometimes he tries to get the 
students to do more than repeat what they have seen or read, but 
they are not very good at higher order thinking. He tries to 
bring science Into the students' lives during these discussions 
and uses many anecdotes from his own life. He gives tests at the 
end of the chapters and corrects them In class. He gives very 
little homework and students do not work on projects outside of 
class except for an occasional research report. 



Excerpts from Classroom Observations 
Topic One: Bacteria and Viruses 



Table 1 summarizes how Matt taught bacteria and viruses. He 
spent eight days on this topic. During this time he used all of 
the Instructional strategies previously described. 



Introduction and Lecture (Day 1) 

This Is the first day back to school alter the Christinas 
holidays. There Is a feeling of good will In the classroom and 
the students look refreshed and ready to get down to work. Matt 
begins class by rearranging the class seating pattern. 
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Table U Duration of Classroom Activities During Bacteria and Viruses Unit (Teacher 6) 



MYl M: t MT 3 

Roll cm 

TtKDtr ^ 

Rnmiiiii *^*» 

Stitlnf SMwti Vl« 

tm litirli VIdMtipi 

SUmi fm m hetirU 

TriMHiwdi Md flniti 

THckir Uetim M TMckirUctini 
TtMkir Airoble I iMmble Md Stu^Mti Tiki 

Mttrli Nitii m 

IflctamMd ...^...-.rt ••etiHiiiid 

VlrvNi; 

SMmti SMmU 

SMmU 

Till Nitn AiMr Copy 

Rltro|iii 

« OwittMi Cycli froi 

DtifriR 

iKtirli md In 
SOiti. I vtrvni StidyQMldi 



Clui 



10 ill. 



ISilfl. 



to itlt 



15 tin. 



MY 4 



DAT S 


DkT 6 


DAY 7 


Ron cm 


Ron Can 


Roll Can 


UbOfitory; 


StiMltfltl 


Studffiti and 


$tu4intl 


Vlitf Vldiotlpt 


Ttachir Comet 


Obttfvi iiid Rfcofd 


on lietiHi and 


unit Ttit 


Clifieterlitlci of 


fifuioi for 




licttfia UnffiUt 


Ijnitjoit 




lid 


Stttdifiti Study 


Ttachir 




Notts for Unit 




Eitlnti tin 


Toit 


RKordi 


NiiNf In 




Cradti 


Colooy 


Stiidiiiti 





3S i1n» 



40 iln. 



4S ifn. 



Ron Can 



StidinU 
Cofffct 
Stidy teldt 
Quiitloni 



CIno Uft Toichof 

conKU 

Bitaria 

- -I - - $li»1tlOII 

" Htrl 
Rtvlov Study Mdf IHllill 

OWltlORI 



TtMhir 
UctHTti and 
StadtnU 
Takt Notii on 
liettrla and 
firmi 



Stodtnti 

Rt9lt« 

fbr 

Rtxt Diy'l 
Tilt 



Takt 

Unit Ttlt 



Studtnti 
Co^ilttt 
Sinrty 



rt%iitrft?isr?ra;(i 

Studints Takt Notts 
on Funoui 



TtrdStFrtT^i''' 

and Stodtnts Takt 
Hotti on 
Ntxt 

unit 



iitjKRflir' 



ERIC 



124 



Matt points to Sally and then to another chair. Sally's 
response Is Inaudible but her tone Indicates reluctance. Matt 
says» "I have to move you every other day." A student sug- 
gests that all the students on the left side of the room should 
move to the right side of the room. Matt says* "I'm not going to 
do It that way." He continues, "Sandy, I want you here." Sandy 
moves as the teacher directs. Matt continues to silently move 
students Into new seats by pointing to the student and then to 
the new seat. The students move cheerfully as they are used to 
doing this procedure having changed seating seating arrangements 
several times this semester. 

The transition to classwork Is abrupt. Students are told to 
copy an outline of the week's assignment from the board. This 
takes about five minutes. The teacher says, "Now I want you to 
take out a piece of paper." There Is a bit of noise as students 
do this and Jerry gets up to sharpen his pencil. Matt continues. 

We are going to be doing a couple of mini lessons and I 

want you to know exactly what we're going to do so I'm 

going to outline It on the board so that you know 

exactly what we're going to do when. You're going to ;f 

have a test and you're going to have a book assignment 

so that you know exactly what's to be done. 

One student asks, "Does this go In the class notes?" and Matt 
answers, "Yes, yes, this goes In your class notes so that you'll 
know exactly what we're going to do when." He Is writing as he 
speaks, "Copy this down." Students quietly copy the outline, 
and a student asks, "Is this going to be a whole week's unit?" 
Matt answers, "Yes" and continues to write. When he reaches the 
section on study guides, he says. 

We haven't done study guides before. The study guides 
are something you do as you read the chapter. You can 
answer the study guide and keep It In your notes and 
use that to study the chapter. This Is going to be a 
Short unit. Okay, that Is your outline. Copy It and 
keep It In yor notebook and you can use It to study 
from. 

Matt Immediately launches Into a lecture about viruses. The 
students have not yet read the chapter so this Is new 
Information. Some Ideas from his lecture are written on the board 
and as he lectures and asks questions, students copy the 
Information Into their class notes. 

Matt begins, "So now we'll start off with viruses. What is 
a virus? You have some association with viruses." There is a 
lot of calling out and It Is not clear who Is speaking or what 
they are saying. The teacher says, "A virus Is a disease. It 
makes you sick. Are there <&ny good viruses?" Various students 
respond, "Yes", simultaneously, and Matt continues. 
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Just like good and bad people. We really don't know 
what viruses are. The one thing to remember about 
viruses Is that they are so small that If you have a 
population of viruses the same population as the United 
States, they would fit easily, with room to spare, on 
the head of a pin. They are so small that you cannot 
see them with optical microscopes. 

Shannon asks, ''Is It virus or bacteria that makes us 111?" to 
which Matt replies. 

Viruses. There are some forms of cancer that are 
viruses. This Is a picture or drawing of an electron 
microscope photograph. It looks like a mechanical 
device. 

While he Is speaking. Matt points to a very small picture In the 
textbook, and moves across the room. It appears that at least the 
back half of the class hasn't any Idea of what Matt Is referring 
to because they can't see and don't have a text of their own. 
Very few students are taking notes. Matt comments on the 
picture, V 

It really looks like a Star Wars thing. Thank heaven 
they are small. Certain viruses only attack certain 
cells, and that's really how they classify viruses. 
First virus Is a bacterial virus, and what a bacterial 
virus does--take note of thi s--bacter1a1 virus Invades 
bacteria. 

This Is the first time Matt has specifically told the students to 
take notes on his lecture. 

He now moves to the chalkboard and writes 'virus type: 
bacterial viruses Invade bacteria.' A student In the back of 
the room calls out, "Say that again." The teacher repeats, "A 
bacterial virus Invades bacteria." 

All of the students are quiet and are copying down In their 
notes the Information Matt Is writing on the chalkboard. He then 
writes 'plant viruses Invade plants' and says, "Human and animal 
viruses" at which point he turns to the class and continues his 
lecture. 

Okay, now the human and animal viruses Invade human and 
animal cells. Okay, If you get a plant virus It will 
not attack an animal cell. Let's talk about how, um, 
viruses Invade a cell and figure out how that could be 
so, particularly with an animal cell not Invading a 
plant cell. Animal viruses not Invading a plant cell. 
Okay, first of all, are viruses alive? 

Students call out answers of "Yes" and "No", and Matt continues. 
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Kind of» sort of. Okay» we know the structure of 
living tnlngst we know about ce11s» we know how cells 
organize Into tissue. Now a virus Is a sheet of 
protein. . . 

Matt turns back to the board and writes^ talking as he writes, 
"There are all kinds of different shapes and sizes of viruses but 
they are all very similar In structure. Virus Is a sheet of 
protein surrounding. . He turns to the class and says. 
Viruses receive the protein surrounding a ONA core." As his 
hand moves toward the sentence he has just written he tells the 
class, "They don't talk about cells of virus because (pointing) 
*a virus has no cytoplasm and no nucleus.*" He continues. 

It doesn't have those structures we normally associate 
with living cells. But It does have the same materials 
that make up living cells; the same materials that make 
up living cells make up viruses, except that they don't 
have those structures, those living structures. When a 
virus Is not In a living cell or hooked up to a living 
cell It will appear as dead as sand. 

Shannon calls out, "Is sand dead?" Matt answers, "Well, sand ? 
probably Isn't dead because 1t*s never been alive. But It's as 
non living as sand." 

The teacher moves to the chalkboard once more, points out 
what he has written, and says, "Virus Is a sheet of protein 
surrounding a DNA core. A virus has no nucleus and no cyto- 
plasm." The classroom Is very quiet while students copy the 
Information from the blackboard. 

After the students have copied the Information, Matt says, 
"Viruses cannot grow, reproduce, or use energy without a host 
cell. That Is an Important Idea." He writes this on the board 
and repeats It as the students copy It down. Still at the board, 
he draws a picture of a cell and a virus. He points to the 
picture and says. 

In that picture I showed you — the electron microscope 
picture — 1t*s not hard to Imagine that the virus Is 
made of metal. The virus attaches Itself to the host 
cell like this whether the host Is a plant or an 
animal. It then Intrudes that cell, poking a hole 
through the cell wall or the cell membrane with a tube. 
See, now, this Is Interesting. . . Remember we talked 
about DNA and RNA. What is the special thing that 
DNA and RNA can do? 

A student answers, "Reproduce." Matt continues. 

It can replicate or reproduce. Normally we associate 
reproduction with something like genes or chromosomes 
or genetic codes. Well, the virus doesn't have that 
material. It doesn't have those structures. Basically 



this RNA formed a core and there's no cytoplasm or 
eel 1 structure. 

Matt continues In this manner, asking questions, presenting 
Information In a lecture format, and highlighting the Important 
points on the board. Students continue to copy the Information 
on the board Into their notebooks. From the lecture on viruses 
Matt continues to lecture on RNA and DNA replication, and the 
role of bacteria In fermentation and decomposition. 



Using the Study Guide (Day 2) 

Students have finished copying the shapes of bacteria from 
an overhead projected onto the front chalkboard. Matt begins, 
Tm going to hand out the study guide. The first person In each 
row should grab the green Exploring Living Things book." The 
students do this In an orderly and quiet fashion. Matt 
continues, ''Look at the outline and do the reading. Do the 
reading It tells you on the outline." Jack asks. "What page?" 
and Matt tells him to look at the outline. There are various 
comments made throughout the class, but the students soon settle^ 
down to work on their study guides. ' 

Most of the students are on task at this point. Matt sits 
In the front of the room looking through a textbook while the 
students work on their study guides. He quietly answers ques- 
tions that students have as they work on the assignment. After 
several minutes, he turns to the class and says. "Another five 
minutes." About half the class Is finished. Those who have are 
talking to each other. The teacher warns students to do their 
own work, and asks. "Okay, how many are finished? Take another 
two minutes to finish them up and hand them In. Hurryl Okay, 
another minute. . ." Matt tells the students that time Is up 
and they hand In their materials and quietly return the books to 
the shelves. 

There Is five minutes of class time remaining and Matt uses 
this time for classroom cleanup, although the room does not seem 
particularly dirty. He walks up and down the rows pointing to 
paper on the floor. The students are getting very noisy, and 
Matt tells them to quiet down. He adds. 

Okay, you won't be excused until It's cleaned up. Now 
the best thing to do to help you study Is to use your 
notes. We will correct these tomorrow and then I'll 
hand them back and you can use these to study on. A 
lot of the answers to the test are on %t\e study guide. 
Friday or Monday we'll begin a lab. Now the test Is 
going to be different from any test we've had so far. 
It's just going to be one or two short answers. It's 
going to be. . . there's multiple choice, you have to 
match. Basically It's just vocabulary. You're going 
to have to match words with definitions. So that's 
basically It. 
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with a few minutes left In the period. Matt suddenly starts 
a review of the chapter they read for their study guide ques- 
tions. He asks, ''Now that you have read the chapter, what are 
some of the uses of bacteria? Okay, you need to take these 
notes." No one answers his question and he does not call on 
anyone. He writes on the chalkboard: "Some bacteria are used to 
flavor food, like pickles, yogurt, tea, and cocoa." At this 
point, a couple of students ask, "Don't you think youVe over- 
doing It?" Matt replies, "Take these notes" and then reads what 
he has written on the board. The general student response Is, 
"Ooh, yuck, disgusting" and another student comments on Matt's 
penmanship, telling him he Is getting sloppy. Matt tells them. 
Okay, It's getting noisy. Take your notes." Elizabeth calls 
out, "It says In the book that they eat the bad things." Matt 
replleSt ''The bacteria," and then, responding to a question 
Inaudible to the observer, says. It takes some materials that 
are organized as organic materials and reorganizes them as 
primary chemicals. It puts them back In the soil." 

Jerry raises his hand several times during this discussion 
but Is not recognized. He quits with a look of disgust on his 
face. Matt again monitors the cleanliness of the floor until th^ 
bell rings and the students leave. 



Collecting Bacteria Staples (Day 3) 

Today students collected bacteria samples. This activity 
lasted approximately seven minutes. 

Matt begins, "I need some volunteers for a demonstration." 
Shannon, Eric, and Elizabeth rush to the front of the room. 
Without further explanation Matt tells Eric, "Cough or breathe 
over the dish, do some disgusting things." He then says to the 
class, "They're going to have a contest to see who grows the best 
bacteria." He Indicates that Eric probably has really good 
bacteria, perhaps reinforcing the class' negative attitude toward 
Eric, a small, dirty, and sickly looking boy who Is often absent 
and In trouble. 

Matt asks the students to name some other places where they 
can get bacteria, and relates a story from another class that 
tried to grow bacteria using the bottom of a cat's paw. He adds, 
"You'd never pet another cat If you saw the kind of bacteria that 
grew." The teacher then walks over to Eric, wipes the petrl dish 
across the sole of his shoe, goes back to his desk, covers the 
dish, and labels It. He then places the samples In trie Incubator 
In the back of the room, and announces to the class, "We need 
another sample, how about the door knob? Do you want to see how 
many bacteria are on the door knob?" He walks over to the door 
and rubs the petrl dish on the door knowb; students cannot see 
what he Is doing. He returns to the rear of the classroom and 
places this sample Into the Incubator. After the samples have 
been collected. Matt says, "Bacteria grows on the agar. It's a 
combination of sugar and gelatin." 



At this point the students are getting restless. Matt tells 
them to settle down. He then begins to lecture on nitrogen 
fixing and how bacteria are able to fix nitrogen In the roots of 
plants. While he speaks, he turns on the overhead projector 
which shows the nitrogen cycle. The students are not paying 
attention to him; they are waiting for the bell to ring. Matt 
makes no attempt to get their attention or to quiet them down. 
When the bell rings the students leave the room. 



The Class Corrects their Study Guides (Day 4) 

As Matt passes back the study guides to the students, he 
announces, ""We're going to correct these," Jerry asks, "Do we 
get our own?"" And Matt replies, "No, Each blank Is worth 25 
points," He then proceeds to read the sentences on the study 
guide. 

Shannon calls out, "Read the first three blanks again," 
Matt rereads them for her. As he reads each sentence, he stops 
when he comes to a blank and the whole class responds with the 
answer. One of the answers Is "agar," which Matt pronounces 
correctly, adding, "I looked It up," Mickey raises his hand and 
calls out, "On the second side Is It okay that plants can't use 
nitrogen like gas?" The teacher replies, "Yeah, that's okay" and 
continues to read sentences and answers. 

When he finishes all the sentences. Matt announces, "Pass It 
back to the person It belongs to," The students return each 
other's papers with a minimum of fuss. 

After the students get their own papers back. Matt calls out 
their names and they tell him the number of correct aniRwers, He 
does not give any directions for this procedure as It Is a well 
established practice. Twice during the recording of the grades 
the teacher makes comments — one positive and one negati ve— about 
the students' scores. At one point, when Eric announces he got 
0 y one answer correct, another student, Martha says, "Good boy, 
E ic got one," Matt makes no comment about Eric's score or the 
caustic remark, Martha adds, "There are 19 blanks, you said 25 
possible points," The teacher tells her, "That's alright, we can 
work It out, Eric, I'm going to give you some points," 



Observation Lab (Day 5) 

In today's lab students observe bacteria on prepared petri 
dishes. Matt begins. 

Okay, this Is a very simple lab. Why I'm doing this is 
to see how well you behave in the lab, I have two 
plans. Next week when we're on a different unit I've 
planned two different labs, and It just depends on your 
behavior, I don't mind whispering and very quiet 
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talking In the lab* I don't mind you whispering to 
your friends* It's Just when It gets out of hand. If 
It gets out of hand then we can do things like draw 
things on the board* or take notes or have discussions 
or things like that« So I want you to be aware that 
I'm watching today to see how well It works. 

The teacher then passes out the lab sheets and reads, ''Okay, read 
with me. Number one: examine the plates and count the number of 
colonies In each," Matt walks to the back of the room, picks up 
a small dish, and says. 

These are the plates. These are the small petrl dishes 
I want you to examine. Okay, you can look on the back 
through the ag«xr. Now I want you to count the col- 
onies. Now some of the colonies have grown together; 
count them as two. You can see around the edges where 
they have grown together. But you can see where the 
colonies are, so count those. And I want you to ob- 
serve the different petrl dishes, okay? I want you to 
go around and see them all so you know exactly what 
we've grown. The number In each plate I want you to 
put In this box. The next one, you have to sketch what ' 
each petrl dish looks like. What the colonies look 
like Inside the petrl dishes. You need to draw them In 
this area, 

A student asks, "Mhere, under the box?" Matt answers. 

Beside them, okay? All set? Then the word descrip- 
tion. You will basically have three words on the word 
description. You'll choose one word from this column 
and you'll put that word In this row, (Matt 
points to All the spots on the lab sheet as he gives 
directions,) Okay, I don't want to go over this again. 
You pick one word from this column that best describes 
the form of the colonies you are observing. Some will 
be circular, some will be regular, and some will be 
Irregular, Okay, then you pick a word out of the 
elevation row that best describes the culture you're 
observing , 

Matt continues to read the directions on the lab sheet and 
then assigns students to lab tables. While he was giving the 
directions, most students were engaged In other activities. 
There Is a lot of noise as students start the lab. Matt moves 
about from group to group monitoring the students, saying things 
such as, "Now, find the elevation," The class Is very noisy, and 
students are asking, "What are we supposed to do?" Andy and Eric 
are sitting doing noth'^ng and Shannon Is wandering around the 
room. 

After about 15 minutes, .Matt says, "Okay, you should be 
beginning to finish up right away," He continues to go from 
station to station, checking work. Shannon is still wandering 
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around and Andy still nas not done any lab work. Students spend 
five minutes to clean up. Most students mill about the room 
quietly, waiting for the next set of directions from the teacher. 



End of Unit Test (Day 6) 

As a review for the test the teacher shows a 10-m1nute movie 
about bacteria. When the movie ends, he says, "Take out your 
notes and study for two or three minutes." Most students do 
this, although a few are fooling around Instead of studying. 
Including Andy, who was absent every day of the unit except one 
and has no notes to study. Matt walks around the room monitoring 
the students and stands next to Paul, at which time Paul opens 
his book and begins to study. Matt notices that Andy Is not 
studying and asks him, "Where Is your study guide?" Andy 
responds that It Is not finished, and the teacher sends him to 
the back of the room, saying, "Page 198. Finish your study 
guide. 

The students continue to review their notes for the test. 
Matt now says, "Okay, close your books and put everything away. 
Clear the top of your desk and just write on this sheet." Matt ' 
then passes out the tests, and says. 

Now the first questions you will have to write on the 
back of the sheet. It's not multiple choice or 
anything, just a question. Write the answer on the 
back. Okay, the rest, from 2 to 8, Is multiple choice 
and then there Is Match Phrases and Words. The Phrases 
are written 1 to 10, the words are written A, B, C, D at 
the end of that. So, match the words and the phrases. 
Look at the phrases and turn the page over and there 
are the words. Okay? And there Is an extra credit 
question. It's an essay. You can write that on the 
back If you want. I want to remind you that If I 
suspect you're cheating, I'll give you a zero. 

Some students want to know why, and Matt responds, "It's much 
easier that way." 

The students settle down and the teacher walks around the 
room, monitoring the students as they take the test. He says, 
"Don't spend too much time on any one question. If you can't get 
It right, just go on to the next one." The teacher answers 
several Individual questions as students raise their hands. 
Is absolutely silent In the room and the students are all on 
task. 

Matt tells them to bring their papers up to him when they 
are finished. 

After allowing approximately 20 minutes for the test Matt 
collects the remaining tests. The students are a little 
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rambunctious and become noisy while he collects the tests. Matt 
warns them to settle down and be quiet. 



Excerpts froa ClAssrooa Observations 
Topic Two: Birds «nd N«ua1s 



The second set of observations took place In May, 1984, two 
weeks before the school year ended. 



Outlining Chapter 19 (Day 1) 

Matt begins, "Okay, the first person In each row grab the 
books." As the students distribute the books. Matt tells them to 
turn to Chapter 19, page 360. There Is a lot of noise as the 
students receive and open their books. Matt tells the class to 
settle down and he continues. 

Okay, now, this Is the outline. I want you to do It. 
It's got to be very clear. I suggest you read the 
questions on the board to heTp you know what kinds of > 
questions you're going to get on the test on this unit. 
Okay? 

The teacher then proceedes to read the questions on the board: 

Are birds endothermlc or ectcthermic? Name two 
Important adaptions birds have acquired to help them 
fly. Why are most birds voracious eaters? Why Is It 
necessary for birds to have such efficient circulatory 
systems? List three groups of mammals and give an 
example of each group. What Is different In each 
group? What characteristics distinguish rodents? 

Matt continues to read the rest of the questions on the board, 
discussing some of them with the students and answering 
questions. He finishes by telling the students to ". . . think 
about those questions as you're outlining this chapter." He 
tells the students that they can use their notes during the test, 
but not the books. 

Matt leaves the room and quickly returns. Students begin to 
get papers and "Sharpen their pencils. They become noisy. Matt 
writes '3 1/^' on the board, which refers to the number of pages 
the students have to write In the report on birds and mammals. 

Matt monitors the students as they work on their outline. 
He goes to all of the students who have questions and quietly 
answers them. The noise level gradually begins to Increase as 
more and more students call out to the teacher rather than raise 
their hands. 
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able 2. Duration of Classroom Activities During Birds and Mammals Unit (Teacher 6) 
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After 30 minutes Matt says. "Will the first person In each 
row put all the books away." Students pass their books to the 
front of the room, and the first person In each row puts the 
books back on the shelf. They then clear up their work, put 
their things away, and are dismissed. 



Answering Questions «t the End of Chapter 19 (Day 2) 

After the bell rings. Matt asks the first person In each row 
to pass out the textbooks. Sandy goes to the front of the room and 
begins to take roll. The assignment has been written on the 
front board and reads: 'One page circulation due Friday. On a 
separate sheet do all questions on pages 378. 379 (after your 
outline).' There Is a lot of moving of desks and a lot of 
talking while the books are being passed out and the roll is 
being taken. Matt says to the entire class. "Okay, quickly 
finish the outline you were working on. It's gotta be done 
today. I won't accept lateness, period." The students yell out, 
"What page Is It on. Jenkins? What page Is It on?" Matt 
answers. "360." 

Students begin to work on their assi gnements. As they do. ' 
Matt circulates around the room talking to the students, answering 
their questions, and checking off assignments In his grade book. 
In addition to the teacher, the school counselor Is also In the 
room. She Is there to observe one student, but occasionally 
talks with and assists others. 

A few minutes before the end of class, students are told to 
pass their books to the front and the first person In each row 
puts them back on the shelves. 



Recltetlon on the Circulatory Systea (Day 4) 

The students begin class today by viewing a film on the 
circulatory system. After the film ends. Matt begins by 
discussing what happens during circulation when a person 
exercises. He then tells the students that they can receive 
extra credit by doing an experiment at home. He wants them to take 
their heart rate during a rest state and then again after 
exercl sing. 

Here's what we do. Lie down for about ten minutes, 
take your heart .rate. . . that Is. uh. watch the 
clock. . . and count the number of pulses, then 
multiply the number of heart beats by four. . . 

While he says this, he Is does the mathematics on the board. 
Students are calling out and making noises, and Matt says, 
"Listen." As he multiplies on the board, he says. 

Take your resting heart rate. And then do some 
exercise, like run In place for as hard as you 
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can for about two ■Inuttt. You'vt got to run at nard 
at jfou can in plact. Okay. Tako tnat puUt ratt again 
aoo tkon aultlply that ono by four. Nom, Mnat 
Mpponotf? Mow you roitibor tnt blonic aan and all tnat 
tqulpiont and wnon lit was running and various tnings to 
itudy. You knoM a graph, un, tnit 1» tnt ntart rate. 

Natt oov bojiot to draw a graph on tnt board. Tht Itft sidt Is 
labollod: "Ntart rata froi 10 to IbO" and on tnt lowtr part ot 
tfto graph is labolUo: *T1m In Nlnutos." As ht draws tnt 
graph, ho shows tht studonts what tht graph would look llkt whtn 
you woro rostlng and what it would look liko whtn you wtrt 
oaorclslng. Ono studont coiionts, "Nr. Jonklns, wt did tnis in 
tyi. Natt ignoros this coiiont, and continues, witn tht grapn, 
Ono ilnuto, two ■Inutos, thrto ilnutts, four alnutts, fivt 
■Inutos. Tako you rosting hoart rata. If you'ro rtsting, thtn 
your hoart rata will bo around fifty or sovonty." Ho draws tnis 
ON tho graph as ho is spooking. "Your hoart rata is stays around 
fifty-fivo, if you'ro roally hoalthy. If you wait for ont 
■Inuto, rost for ono ■Ihuto, It will still bt at fifty-flvt, for 
two ■inutos It win bo at fifty-tlvo. For thrto Minutts, It will 
bo at fifty-flvo. You know, 1 loan. If you contlnut rosting, 
won. What happons wnon you start oxorclsing?" Tht class as a 
group spoaks out, *lt will go up." And ho says, "Yts, It will go 
up. Lot's say wo rost for tho first ilnuto. So, It's Hkt 
that. Okay, put It 00 or so. Mo could lovo It down. Okay, you 
start oRorclslhfl right horo you start oxorclslng." Stvtral 
studonts say, *It goos up." Toachtr rosponds, "Okay, It gots 
«p. Now far doos It go up7 It graduany gots up and tntn It 
goos up a nttio highor to tho point at which wt'rt at a sttady 
stato. . .but, wo'ro oxorclsing onough. . . tnost ratos Match. 
It sort of runs straight again. Lot's go up a llttit hightr, un, 
say wo oxorclso, now wo stop. Do you novo htart failure If you 
havo high blood prossuro?* Tho class laughs. "Okay, this Is 
whoro hoalth comos Into this. Mhat would happtn If you're 
ojttroMOly hoalthyT* A student guesses, but it's Inaudible. Matt 
continues, "Even If you're not healthy. It win go down. Go down 
whatT* A student yens out, "Fast.* Natt rtpnts, "Yts, very 
fast. So in fact, cneck this an the tiae. . . and what sport 
seoMS to have the test circulatory system, the best cardio- 
vascular system; blood, lungs and an that." A student shouts, 
'JuMplno,* Teacher says, "No, there's one that's a nttle 
better.* Another student yens, "Jogging." 
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TEACHER 7: DON SUTTER 



by Ktn Pettrson 

Introduction 



This Is • portrait of Don Sutter's 7th-grade life science 
class at Johnson Intermediate School, located In a small rural 
town In a mountain valley. The first set of observations 
occurred in early December. 1983. and encompassed 10 days on 
physical factors In the environment: water, soil. air. and 
energy. The second set of observations took place In April. 
1984. and concerned 9 days on the topic of genetics and heredity. 



Background and Vleiipolnts 



Don is an energetic person. In school and out. His large 
family and church activities are Important to him. He Is quite 
comfortable in the small agricultural town and Is acquainted with 
his students and their families out of school. He Is connected 
with farm life and natural activities In the surrounding 
mountains. 

His academic background Is In life science from a private 
university In the Uest. He has taught life science for 15 years 
In his present location. His only other teaching assignment was 
math for 4 years. Don's principal describes him as one of the 
best Junior high school science teachers In the state. Don seeks 
to Improve his course with addition of new activities and updated 
topics. He expressed an Interest In learning more about genetic 
engineering so that he could Introduce It to his students. Al- 
though enrolled in Inservlce teaching workshops, he Is not work- 
ing toward a masters degree. His most useful workshops have been 
In geology, ideas for the gifted and talented, and reading In the 
content areas. While he has had some Instruction In computers In 
education, he says "as of yet I have found very little use for 
the computer In my classroom setting." 

According to Don. the students "know quite a bit because of 
their experience with nature. They camp, they are on farms, they 
have It around them all the time." He says that this experience 
enables development of their scientific knowledge because they 
have familiarity with the Ideas he Introduces In class. He sees 
no differences between boys and girls In his classes. 

Don describes the main thrust of his life science class as 
an opportunity for students to better "understand their environ- 
ment so that thev can make decisions and enjoy the things around 
them more fully. He sees the value of science classes to be In 
Increasing awareness so that people can enjoy and use the natural 
world. He estimates that 90S of his students attain these goals. 
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ClassrooB Description 



Don's classroom Is average In size. However, his facilities 
are unusual because he uses an empty adjacent classroom with 8 
large lab tables for laboratory activities, and he has two prepa- 
ration-storage rooms. This additional space enables a good num- 
ber of mate rials to be used withouta feeling of clutter and 
crowding. The classrooms are new and the main room Is carpeted 
and comfortably furnished. There are six rows of desks In the 
classroom, each row with six Individual armchair desks. The main 
room has no windows; the laboratory room has a glass door to the 
outside. 

The main room has a large chalkboard at the front, flanked 
by bulletin boards. The bulletin boards are changed every few 
months, and feature pictures of outdoor scenes, pictures of 
animals, and statements of advice ("It Is not bad to try and 
fall. It Is bad not to try"). A long demonstration table, wltn 
sink and burner, is at the front of the room next to the teach- 
er's desk (to the right from students' view). The right wall has 
a bulletin board with additional pictures of animals and outdoor 
scenes. The rear wall Is carpeted and Is bare of materials. The 
left wall has a clock, loudspeaker, bulletin boards, and labora- 
tory slnk-counterspace area. Students enter class from a hallway 
door at the right side rear. The exit to the lab room Is In the 
rear at the right. The exit to the prep room Is on the left side 
at the front. The room Is well lit with flourescent lights. An 
unusual, and occasionally distracting, feature of the room Is 
hall "elevator" music. Across the hall Is a sometimes noisy 
social studies class. 

There are reference books and old magazines In front of the 
demonstration table. The room Is clean and uncluttered, oon 
reports that he Is satisfied with the equipment and supplies 
available to him. 



Course Overview and Instructional Strategies 



Don builds his lessons around his verbal presentations and 
laboratory activities. Characteristically, he uses out of school 
examples and lab experiences In his verbal presentations. The 
textbook. Exploring Living Things published by Laldlaw Brothers, 
Is definitely a minor resource. Students keep track of their 
activities with a folder or "journal" of notes and handouts whicn 
the students turn In for grades after each unit. Don also gives 
photocopied lab directions for lab notes and findings. A main 
goal Is to learn vocabulary terms In each unit. Quizzes and 
tests are Infrequently used; Don relies on a unit test each 3-4 
weeks for objective grading and classroom participation for sub- 
jective assessment. Once In a while, he will bring In brief one 
page readings from upper level textbooks. Studentii complete 
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jectlve assessment. Once In a while, he will bring m brief one 
^He readings from upper level textbooks. Students complete 
?e5u1red reading In class, but take turns reading « P^'^JS'^fP^ Jo 
the class while the teacher comments on each passage. Homework 
is not used. Don often uses films to Introduce topics. 

Laboratory activities Identified and adapted by the teacher, 
play a big part In course Instruction. Most often the lab activi- 
ty has a one- or two-page guide sheet for organization. The 
materials required for the lab are highlighted. Lab actlvit es 
??e designed to demonstrate a principle or a relationship. Don 
has one ?ear-end problem solving lab activity which Incorporates 
inquiry goals. 

Excerpts froa CUssrooa Observations 
Topic One: Physical Factors In the Envlronaent 

Table 1 summarizes how Don taught the 11 days of Topic One. 
During this time he relied upon 8 recitation "sslons usually 12- 
18 minutes In length, and 5 laboratory sessions, a Jl* J%"9jr^^." 
duration. He also Included "veral demonstrations, brief seatwork 
assignments, and 3 audiovisual episodes. On day 10 students 
reviewed for the unit test with a recall game. The test was 
given on the last day of the unit. Illustrative examples of the 
Instructional segments follow. 



Recitation and Reading on Calories, Food Use. and 
Hara-bloodedness (Day 6) 

Day 6 began with a laboratory exercise on <»eterm1n1ng the 
caloric content of several kinds of food: peanuts, marshmal lows, 
"nJ Slpco?;? AfteV a three minute transition from the lab room 
to the main room, the teacher begins a typical 17 inlnute reel ta 
tlon and reading session. He directed students to open their 
textbooks and to read together a section on food materials. The 
students, while spirited, are compliant and cooperative. Don 
illl use this session to develop the main points of his lesso" 
The students J>eg1n a bit noisily, but settle down «s the jeadlng 
continues. Don'asks: "I'd like someone to read. Jhls .will be 
about some food materials, now. who would like to read? 

In Don's class students raise their hands to volunteer for 
reading. Kenny Is selected this time and reads Jo"; Just over a 
minute on the use of foods, that foods are more than just for 
enjoyment-they are a source of carbohydrates, ^ats. and sugars. 
During the reading students are quiet, attentive, and reading 
along. When Kenny finishes the teacher says to all: 

Okay, energy. We need energy for moving around, keep- 
ing your body temperature and moving around. Now. we 
talked about warm-blooded and cold-blooded animals. 
Fish don't have the ability to regulate their temper- 
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Table 1. Duration of Activities for Topic One (Teacher 7) 



Class 
Begins 



S iln. 



DAY 1 



MY 2 



MY 3 



DAY 4 



DAY 5 



MY 6 



lOiln. 



IS Rin. 



20i1n. 



2S ■In. 



30Rln. 



3S iln. 



40 nin. 



4S iln. 



Opening 

Trinsltlon 

Correct 
Tests froR 
Mor 
Unit 

, Record Scores 

TnllvlJuol""' 
Reid^ni 

Class 
Reads 
'and 

Talks About 
, Physical 
Factors In 
Envlronient 

Individual 
Reading 

■ DeionslratTon:" 
Air-burning 
Candle, water, 
and Jar 

'dTsRiM"" 



Opening 
Transition 



DeRonstratlons 

of 

Air 

Pressure: 

Candlesi 

Jar. 

Balloons on 

Scale. 

Air Puip. 

Collapsing 

Can. 

Card 

Under 

Mater 



TranslTlonT 

Individual 

Reading 

PiaiSfAC" 



Opening 
Transi t1on_ _ 

Laboratory 
Instructions 



Laboratory: 
Boiling 
Point and 
Freezing 
Point of 
Hater 



Opening 
Transition 



Recitation on 

Tciperature 

and 

Living 

Things 

Transition 
toUb 



Teacher Describes 
Ub: 

Introduces 
Fill 

Fill on 

Differences 

Between 

Nam-Blooded 

and 

Cold-Blooded 
Anlnals 



Laboratory: 

Counting 

Fish 

Gill Rates 
Nith 
Varied 
Tenperature 

Data 

Analysis; 
Group Discussion 
about Lab 



Opening 
Transition 



Recitation: 
Caloric Content 
of Food and 
Anlnal Heat; 
Lab 

Preparation 



Laboratory: 
Caloric 
Content 
Of 

Various 
Foods 



Opening 

Transition 

tal) 

Instructloni 



TranslTlon? I 
Cleanup 



Laboratory: 
Caloric 
Content 
of 

Various 
Foods 



Transition 

Teacher 
Recitation 
on Calories. 
Food Use. 
and 

Kami-blooded 

ness 



Cleanup 
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Table 1 (Continued). Duration of Activities for Topic One (Teacher 7) 



ERIC 



DAY? 



Cllll , 
Begins 



S iln. 



Optning 
Traniltlon 



lOiln. 



15 till. 



20 tin. 



Ricltitlon: 
Mter 
In 
the 

Physical 
Envlroment 



25 iln. 



30 irin. 



35 tin. 



40 i(n. 



45 iln. 



Videotape: 
the Shoreline 
and Ecosystei 



Mt8 

"SaUJaier^.J 
Opening 

Transition 

ReclUtlon: 
Nater In the 
Cnvlronaent 

lUbnsIratTbn:' 
Foodllater__. 
TreparatTon, 
Questions for 
Videotape on 
Utihjater__, 

Vldeottpe 

OR 

UUh 
Hater 
Supplies, 
Problets 



0At9 



DAY 10 



OAVU 



Opening 

Transition 

Laboratory on 
Soil 

Composition 
Data 

Tabulating 
on Soil 

Oojliosnlon^^ 

Demonstration, 
ReclUtlon on 
Soil 

C(ijposnj.on 



14] 



Opening 
TrinsI tion^ 

Rectiation: 
Mater 
In 
the 

Ecosystem: 

Reading 

Passages 







Game to 




ReclUtlon: 


Review 


ReclUtlon: 


Soil 


Unit 


UUh MaUr 


Cycles, 


Vocabulary; 


Cycles 


Soil 


Teai 




Types 


Answers 


Individual 
SeatMorIt: NaUr 
Cycle Questions 

nSMTsyAT""^ 


nMyAC"'" 


"tlWAU" 



Opening 
Transition 



Unit 
Test 



ature like a warm -blooded animal does. Warm-blooded 
animals can save their temperature. Besides Insula- 
tion, warm-blooded animals maintain their temperature 
with the food that It eats. Cells give off heat, they 
burn up food and they give off heat. They're like a 
log at home. The food goes In and It Is digested and 
then sugar goes to the cells. Cells burn sugar like a 
furnace burns fuel and gives you heat from sugar. 

Don goes to the board and writes down key words — the first 
one Is carbohydrates. He begins a back and forth exchange with 
students based on the reading and data from the lab. "Now, 
carbohydrates are basically two kinds of food. What are they?" 
Two students answer, "Sugar and starch." Don continues, "Now, we 
tested two foods yesterday and today. They were basically sugar 
or starch. Which one was sugar?" Kenny answers, "Marshmal low." 
"A marshmal low. Which was basically starch?" Another student 
answers, "Popcorn." Don replies, "Yes, popcorn. Now, sup- 
pose. . . Is there any starch In nuts?" Several students reply, 
"Yes, no." Don says, "Yes, there Is some. Also other things. 
Is there oil In nuts?" Larry answers, "Yes." Don continues. 

Ok, oil Is a means of energy. It's also a source of 
energy. There's a slight amount of It In popcorn, not 
much at all. Popcorn Is almost pure starch. Marshmal- 
lows are almost pure sugar. Now, which gave you the 
most calories?" 

A student answers, "Marshmallow?" "Marshmallow, I mean, 
total calorics?" Brian responds, "Peanuts." Don says, "The 
nuts. We can kind of see how the different calories are In 
foods. Ok, marshmallow a'^:! popcorn are about the same — about 15U 
per kernal. How about nuts? Anyone below 200?" Six students 
answer, "No." Don says. 

Nuts are way up here, 300, maybe some of you got 400. 
That's because of the oil In nuts. It provides a lot 
more energy. What a e some other things that have oil? 
How about butter. Is it high In calories? 

Three students reply, "Yes." "Ok, how about steak?" One 
student answers,. "Protein. Don replies, "No, not protein, but 
fat. A lot of .a. prov1<^ s calories and fat Is what makes the 
calories In a bcefstr k French fries are high In calories, too, 
if they're cooked in wnat?" "Oil," answers one student. Don 
continues, "Now, potatoes, which are not french fries, are they 
as fattening?" Three students reply, "No." Don says, "Let's go 
back. What do carbohydrates give you? What do they supply the 
body?" Two students answer, "Energy." "Do carbohydrates supply 
anything else," Don asks. Three students reply, ''^No." Don 
continues, "Do we need more than energy to live? Let's go on to 
read. " 
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The teacher then selects Cheryl to read ^hjnext paragraph 
When she finishes, Sheila volunteers to read. She Jj^J"^^^*'^ 
and less confidently. She stumbles over the words chemlcaU^ 
phosphorus, and potassium, which Don gently corrects. Following 
this passage a simlllar discussion ensues. 

The teacher says, "Carbohydrates s"P.Ply .V'Vn'd^'bo^eV-'^^on 

hand, replies, "Growth, reproduce, repair." Don says, 

nir Cells are constantly wearing out. You've got to 
Se*Dlace them For example, for an Injury the body has 
'to'JepUcS that's worn Sut.* Without ProteJ" """^^ 
replace worn out parts. How li>"9 woul d a f armer be 1 n 
business without taking care of his equipment? If he 
Just put gas In? 

Several students reply, "A day. A month." The teacher continues. 

Same way with you. If you just put energy Into you 
bSdy, mrcandy, soda pop, and carbohydrates, your 
body will be run down to a point °" ^'^^ 

function any longer. If you J"*^"? SJ^JS l^^e 
and eat candy bars, you can get along for a •'hi le, 
sure But the system has got to get protein, that s 
ih*V it needs You've got to have protein for new 
Jells and tS iul S new %rts. You're In a growth stage 
Sow. Ribosomes and othe'r parts need new replacements. 
S;^we have carbohydrates to provide jnersy ^^at s 
mostly oil, proteins, minerals, and vitamins. 

niglte tvplca in Its references to student experience. In 
ithe' d"sciJllons he Includes loc.t1.ns In the co».u„ ty. loc.l 

f.r. problems, .nd """•'"/"LfJer'als .?e 5eeSl5 for "hat 
f?retn"iJ3'io;i5!. - a s ^ 0- .rn{. parts .f ,. don't 

The teacher responds. 

Ok so you don't get diseases. They regulate the body 
functions Your digestive juices don't flow properly, 
loSf glJnds wouldn'? work properly If you didn't have 
i!iLins They regulate how other things are used. Do 
Sll ?^pes of fXoSs give us the same amount of carbohy- 
drates? 
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Four students reply. "No." Don continues. 



Ok, animals and plants use foods In a different manner. 
If you looked at this, oil Is a very good storage 
package, there's lots of energy in oil. Now, starch Is 
better than sugar. Sugar is the worst storage package. 
What do plants make In photosynthesis? 

Two more students answer, "Sugar." Don says. 

Sugar, glucose. They use It where they change It Into 
starch or oil. Once In awhile, sugar Is stored. But, 
a plant can't store sugar very long. For example, an 
apple on a tree. That's a lot of sugar, but the apple 
spoils pretty soon. It's not good starage. It sup- 
plies good energy. But, take for example, a bean, a 
lima bean. It's mostly starch. Somehow, the plant 
takes water out of the sugar molecules to make starch. 
That starch Is a much better storage place system. 
Starch Is the most effective way to store energy for a 
long time. So, oil Is fat. Animals store fat. They 
can t make starch. Too much sugar Is put by an animal 
Into oil or fat. Now, when we eat these things, our 
body must adjust, go back and make sugar. Sugar is the 
only type of molecule that can go Into the cell, that's 
what digestion does. When you chew a soda cracker It 
starts off as starch, but It you don't swallow It and 
you've got a very perceptive tongue, you'll go from a 
starch flavor to a sweet flavor. Because digestive 
juices In the mouth change starch back Into sugar. It 
flows Into the bloodstream and cells burn sugar and 
keep you warm. 

He's making a major link here with topics of warm-bl oodness, 
energy, and the physical environment. He continues, "It's the 
same with bread. The digestion of starches starts then you chew 
the food. Oils take longer. 

Jim asks, "Why do we worry about sugar diabetes so much? Is 
there too much sugar?" The teacher answers him, "Oh, sugar 
diabetes. Let me ask you this, let's relate this back. Have you 
heard of the statement 'empty calories?'" Jim says, "Yeah." Don 
asks him, "What's that?" and Jim replies, "Mostly full of calor- 
ies and nothing else." Don adds. 

Food like sugar, candy, soda pop have just sugar and 
nothing else which Is needed. Now, In sugar diabetics, 
yes, you need sugar, but other things too. You need 
protein. The problem with sugar diabetics Is their 
digestive tract doesn't function properly. They can't 
keep a balance. There's too much Insulin which can 
cause Insulin shock. Or too little sugar to counter- 
balance. They have to regulate It with shots, pills, 
and diet. A person with slight sugar diabetes can 
regulate It by watching the sugar they take In. 
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The ben rings and the students jump "P "^^Vl^; 
Don tl is the.. "NOW Just a .Inutel Chuck. ^^.^se tTo'es of foods.'' 
lab be aware of various calorie amounts of these types of foods. 

UboMtory Exercise on Fish 6111 Activity (Day 4) 

The Derlod began with a recitation on the effects of envl- 

lab on the freezing and boiling points careful 
to point out the effect of altitude on the findings. 

Just before the lab activity. Don spends 7 minutes on back- 

rv;%?rh f:V:o%?/fe^VJJ?o\^^?iir.%^n°e ?;;h VA^ InVailr 
iSaJ's 10 degrees centigrade. Now. Is that below or above 
??eez1ng. Frank?" Frank says. "Above. You want us to write this 
down?" The teacher continues. 

The water won't be frozen. One fish will be In 10 
ISgrJes Centrljrade water; the other fish 1j 26 degree 
SeSi^rade. Twenty-six degrees Centigrade Is about 78 
degrees Fahrenheit. I think. I'll have to look It up. 
That's plenty warm. 

Larry asks. "Aren't fish, can't they adjust to the water 
degree?" Don answers. 

Ok. we'll see that. Some of you ^^"be looking at 
fish in warm water, some cold, then //^^^^ 
fish becomes accustomed to the water for about 1-2 
minutes, count the gill rate. 

He writes steps on the board and asks. "How does a *<sh ^ 
breathe? Ten me." Larry replies. "They open and close gills. 
Don adds. 

It's got to pass water over the gills. Sometimes It 

(referring to diagram on boardi. The water must go 
through this hole, through gills. 

Ron asks. "IS that «^ere lungs are?" and Don replies "Fish 
don't have lungs. It uses gills. Ron asks. Is i t a tisn lung 
The teacher answers. 



N 



MA it's like a lung. It's a gill. Count the gill rate 
)l; ine minute*. theJ-again for 2 more. You should have 
three separate counts, then take an average. (Don 
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writes the directions on the board). Chuck, how do you 
get the average? 

Chuck doesn't respond. The teacher hints, ''You have 3 
counts, 1 minute, then 2, then 3." Ron shouts, ''Put them all 
together.'' Brian says, *'I don't know." And Sheila adds, "18, 
23, 21, take the 21." 

The teacher replies no to these guesses and asks Jeff for 
the answer. Jeff says* "Add together, divide by 3." Don agrees. 

After instructing the students to pair off for the lab and 
answering some questions, Don tells them to go Into the labora- 
tory and sit down. 

Students file Into the lab room and form groups. Little 
between**group communication or socialization goes on until the 
end of the lab. The lab activity takes 20 minutes to complete. 
Students record their results on blank paper which they place In 
their journal notebooks. The lab Is not to be graded, except as 
part of the unit assessment. 

When students enter the room they find the materials already 
prepared and laid out for them. Each station contains two beak- 
ers and a thermometer. The students use the wall clock with a 
sweep second hand for timing. It takes 5 minutes for all the 
students to get their first fish, and the talk level Increases 
until the lab becomes quite noisy. After five minutes of lab Don 
says, ''You started out pretty good but your noise level Is getting 
too high.** 

Don monitors the students by walking between the tables and 
looking over their shoulders. He speaks Infrequently, usually 
making a procedural suggestion. Students have few questions of 
him, but talk to each other. One student holds the thermometer 
and counts, while the other watches the clock. Students have 
little difficulty doing the activity. The noise level Is high. 

Kenny asks ''Where did the fish come from?" Don names a 
store downtown. Seven minutes Into the lab he says "When you 
finish with what you've got, trade." He walks around the room 
without interrupting or initiating contact. He says to Sheila 
"jMst sit down." Cheryl says to her partner "The sides are going 
In and out. In and out." The students begin to concentrate more 
on the activity as time goes on. Don says to one student "Notice 
the activity of the fish, too." He continues to monitor. At 
another table he says "Is that warm or cold water? Did you do it 
3 times and average It?" About 12 minutes Into the class several 
pairs are joining to socialize. Don stops at another table and 
says "OK, now, what is your average?" The student asks "What If 
there Is a remainder?" Don replies, "If there's 2, take It up 1." 
At the end of the lab he gives Instructions to clean up, make 
sure the papers are completed, and to return to the main room. 
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L«bor«tory-B«sed Discussion (Day 5) 

The ensuing discussion Is reported below as an Illustration 
of Don's use of laboratory experiences In class. 

Gin movement data for cold and warm water are l^^^ed on the 
.haU^olrd Th'lre IS an obvious difference between mean rates 
for the two conditions. Don begins, 

I'm not going to take the ti„,e to -^J^^J!, 5'^"^, ^^'-^ 
but you can see a big difference. The 9<l,\/*^^«„;.!/ 
good indicator of the activity of fish. When you re 
Active, the gill rate goes up. What happened to the 
activity that you observed? 

various students shout B'-^V.cV.r " SSn^sks "F?or th^ 

BrSivi^^^'^^^^^4::"€' .... 

Students exclaim no and the teacher says, 

A cold-blooded animal has to slow down In "JJ^'-"\h«^- 
?ou remember the fish In the • V*'^ Vach ye^M n a 
the bottom where the water Is warmer. ^"%"^Jf.V where 
Uke there Is what is called a turnover. That s where 
the water at the top goes to the bottom. 
4 degrees Celsius. It's heaviest and then JJ/^f J J° 
the bottom. The fish are not active. If any of you 
goJe ice fishing, you'll know what I n.ean. Do 
they fight a lot? 

Kenny s.ys, "No, Ice flf-'IS " f iTSon'J ?1oJ"«round 

rt^'li., TA'MlWri tV.Vne;^"Vn.r';sVS.ir«l s,o'. .own." 

..ysjj?c^.v;.s;:vin%r.v.%i:"r,:." 

to cold-blooded animals in the cold. 

Excerpts fro» ClassrooBS Observations 
Topic Two: Heredity and Genetics 
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Table 2. Duration of Activities for Topic Two (Twcher 7) 



dm 
levins 



S ifn. 



DAY 1 



MY 2 



DAY 3 



DAY 4 



DAY 5 



10 «1n, 



IS fill. 



20 itn. 



30iiln. 



3S Mill, 



40 Rin. 



opening 
Trinsltlon 
TiiTro:"Nliirn'triiti 
Uteredi^Actlfity 

Nunn Trilts 

and Heredity: 

Fully Tret 

Identlflcitlofl 

Group Activity 



Teicher 

Recitation 

on 

Hunan Trait 
Inherltence 
In 

Failllei 



Wtwrk"bn 
inherited Trait! 

Teacher 

Recitation 

on 

Doilnant end 
Recessive 
Hman 
Traits 



opening 

Transition^ ^_ 

Review 

Genetics 

Voubulafy 

Wtifcrk: 

YocabuUrjf___ 

Recitation: 
Inherited vs. 
AcijiHredJralts 

Illustration 

(Denonitratlon) 

of Doilnant and 

Recessive Genes 



Recitation: 
Doil nance 
and 

Recesslveness 
In Genetics 



SeatMork/ 

Recitation 

MorktlRe: 

Dominance 

and 

Recesslveness 



opening 

Transition 

Text Reading on 
Cell Division 



Teacher 
Recitation: 

Heredity, 

Genes, 

and 

ChroMosoiies 



4S nin, 



Openljjg 
Trensitlon 

Lab Procedures: 
Microscopes i 
Cenjl»1.slon ^ 

1/2 Class does 

SeatMork 

(Genetics 

Vocabulary 

Puzz1«) 

Other Half VIMS 
Mitosis Nicrr 
scope slides 



Groups Reverse: 
Seatwork/ 
Microscope 
Qbservitlons 

^ocedures"for' 
Sea t^Hork 

Seatwrk: 

Stages of Recitation: 
Mitosis Vocabulary 
Concepts froi 

Recitation on 

SeatMork: 

Cell Division 

Chroiosoies 

SeatNork: Stages and Heredity 
of Cell Division 

PtSHTsrAT""' PtMsrAF""" 
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Opening 
Transition 



Deionitritlon of 
Colorblindness 
Diagnosis 
Charts 



Recitation: 

Colorblindness 

and 

Other 

Sex-linked 

Hereditary 

Traits 



Combination: 

SeatMork/ 

Recitation; 

Horksheet on 

Sex-linked 

Heredity 

WsrAL 
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Table 2 (Continued). Duration of Activities for Topic Two (Teacher 7) 



DAt 6 



DAY 7 



DAY 8 



OAT 9 



Cliss 
Beglni 



5 irin. 



Opening 
Transition 



10 ilfl. 



15 iIb. 



20 iln. 



Opening 
Trml tloo. . 

Riading/ 
ReclUtlon on 
ChroMSOMS 



Fill 
on 

Heredity. 

Genes, 

ind 

ChroMSoies 



25 Iln. 



30 Bin. 



35 Iln. 



40 Iln. 



Recltitlon: 

Mititlons, 

Alblnlsi 



45 iln. 



Seiteork: 

Vocabulary 

Definitions 



Opening 
Transition 
Tn(IlVl?ual"TeiiT 
Read1^ni:_ TK^ns 

Teacher 
ReclUtlon 

OR 

TNlns: 
Identical, 
Fraternal, 
Slaiese 



SeatMork: 
VocabuU rjf^ 



Correcting 

Papers 

In 

Journals 
mSHTSJAr' 



Opening 

Transition 

Recording Grades 



Recitation 
and 

Reading 

on 

tncoiplete 
Ooilnance 



SeatNorIt/ 

Discussion 

of Handout 

Answer 

Genetics 

Questions 



Review 

GaM 

for 

Unit 



Unit 
Test 



msnTijAU' 



in?hTS5"Ar' 
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conitrtlnti. Don tmpnasuti 
orf«A<ia Itvtl blelosy in natural itttlngs. 



i) 



Tht rtcltation btgini 14 Mtnutts Into int class, following 
optning transitions and dtaonstratlon of a stt of color blindness 

e»»«rts. Don talks froa tht front of tht roon and uses 
tht chalkboard. Studtnts sit atttntlvtly. with soMt social talk. 

Mow, I'd llkt to talk to you today a llttit bit about 
how color bllndntss Is passtd on as an Inhtrlttd trait, 
uk, now, rtatabtr In huaan btlags wt havt how aany 
chroaoseats7 

Mo studtnts voluntttr an answtr so tht ttacher asks. "Gary. 

Jll/fy..**"'**''""?' ..^•''y Don asks. "And thJ; 

coat in hew aany pairs?" Stvtral students respond. "23." Don 
••y • » 

Actually, whtn you gtt counting, thty cont In 22 pairs, 
and an X and a Y. Now, tht X and Y art not a watched 
pair. If we just draw a diagraa (he uses the board), 
i!* * • 9rtat big long chroaosoae. 

Tjt T IS a llttit Short chroaosoat. Now, on this part 
or tht X Chroaosoat, wt havt gtnts that Influtnct 
traits. Now, If a gtnt sits on this part of the 
Chroaosoae, it can Influence a trait even If it has 
only one recessive. Now, In the case of color 
blladness, color blindness Is a recessive trait that Is 
soaewhere on the uncovtred part of the X chroaosoae. 
Now, of course, a feaale Is going to have two X 
chroaosoaes. And if color blindness is here as a 
recessive trait, she will usuallly have noraal color 
vision. On this part of the X chroaosoae that Is a 
doalnant trait tbat will overrule this recessive trait. 
Reaeaber that when you have a doalnant and recessive, 
the doalnant overrules the recessive. Right, Ron? 

Ron has been ulklng. Most of the kids are paying atten- 
tion. Several students have brief casual conversations. Ron 
answers unintelligibly. 

Now, In a aalt, he Inherits the gene for color blind- 
ness on this chroaosoae. It's still a recessive trait. 
There s nothing here on this side to cover it up, and 
the aale inherits the gene, or has the trait with only 
one gene. Now, la a noraal population we find that 
about one out of every loO X chroaosoaes carries the 

So a feaale has one out of 
100 chances of having one chroaosoae with a color 
bltnoness gene. (He sketches aatheaatlcs on the 
board). Now, for a feaale to be color blind, she has 
to have two of thea. So she's got one out of 100 
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chances of getting the second one. Now, if we have two 
cSancVeven'ts occlring at the same time ^o.^^ ie Un^ 
out what the chance is for both of them? t^V^^/J^^y "° 
JSft time), we times them, remember? Now. that mea s 
that a female chance, one chance out lO'^^O V^^VS? 
color blind, whereas a male has only got to have one of 
these genes, has one chance out of 100. 

Don now begins to use local examples for his content. 
This is a typical provision of his Instruction. The Increased 
Interest In student attention Is noticeable. 

NOW. because of. and because of our population here and 
iSS^eedlng In Uhls community]. " /''jJ^w^'nev ie'' 
think because of the X chromosomes In our valley, we 
Ja e abo"t"one chance In 50. ^^^e'S^So? a 

that carries the gene for color blindness, ^« 9" * 
much higher than normal Per""tage for color blindness 
in our area than the rest of the ted States. Now. 
maybe our progenitors c*me Into our valley, they hap- 

?o have Just by chance, more col or bl 1 nd men and 
wives that carried color blindness moved Into this 
w.ilev NOW. you stop and think about It. This valley 
15 D?e'tty wVll related. Now aren't they? Yeah, you 
can^ taU about anyone without talking about someone's 

relatl ves . 

Several students shout. "Yeah. Too much!" 

But because of this, we find that "J o//!^"^"" 
aene— now. I've made an assumption here—but as i ve 
tested It that we're higher than one In a hundred. 
ButSs we intermarry, someone from the valley marr « 
someone from the valley.. There are no Jitter people to 
marrv so why not do It that way. But In doing so. we 
Zcrlisl. ?r we keep the color blindness gene be ng put 
bJckiS the population. So we have between one In 50 
people for x'^cfroiosomes that are going to be for color 
blindness. Now. why are boys more ^^ttn "lor blind? 
Because they can Inherit It with one gene. Girls have 
to" J" two genes to be color blind. Now. do any of 
you kSow a color blind girl? A girl that's color 
blind? NOW I've been testing the 7tn grade; you know a 
girl that Is? 

Kenny says, "My grandmother. ^She can't see orange and 
green. She says, that It's weird. 

And you're not color blind? If you're not color blind, 
there's half a chance that her rods have been damaged 
?n lome way I would say that her color blindness is 

Sme'om^'iype. Because' If your grandmother Is color 
hi<nrt w«ii there's half a chance as we look at it 
here Lel^i put It on the chart (on the chalkboard). 
Here''s the X chromosome; here's your grandmother s X 
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chromosome. Now If she's color blind, she'd have to 
have two of them that carried the gene. (He's working 
his way out of the first explanation which was not 
quite correct.) Now, she's going to give one of these 
to the mother. Here's your grandf ather--not color 
blind, I assume. Ok, now, your mother would carry a 
gene for color blindness; your father or your grand- 
father woulrt pass on one that is not. Now, what's the 
chance you'll be color blind? Now, here's your father. 
Your father's not color blind? (Kenny shakes his head 
no.) This is your mother. Now, in order for you to be, 
your father had two genes. He gives one, the Y. Now, 
your mother gives you an X chromosome. She can give 
you either this one or this one. And so you must have 
gotten this one if you are not color blind. Do you 
have brothers and sisters? 

Kenny says, "Yeah." Don asks, "Any color blind, that you 
are aware of?" Kenny replies, "My first cousin in Star Valley." 
Don says, "Your uncle's son. Now, in that case then, your father 
would have given this X. Is your uncle color blind?" Kenny 
says, "I think so. There's certain colors he can't see." The 
teacher reflects. 

Ok, now, if your grandmother gave--let's go back to the 
grandparent cross again. In order to be a boy, your 
grandfather had to give a Y and grandmother gave the X. 
And your uncle would probably be color blind, then. In 
fact, in this case, if it's inherited color blindness, 
all of the boys in your mother's family would be color 
blind, and then your cousin then married a woman here — 
we don't know if they're color blind or not. Ok, 
there's your father, your mother; now, a boy or a girl? 

Kenny says, "A boy." 

A boy cousin. Now your--doesn't have anything to do 
with his father; his wife may have been carrying a color 
blind gene. The father cannot pass on color blindness 
to the son; only the mother. Because the father gives 
his son a Y chromosome, the mother gives him an X. 

Don continues the recitation for three more minutes. He 
talks about the possibilities for color blindness in Kenny's 
family. The topic then turns to hemophilia, a sex-linked human 
trait. The period concludes with a handout sheet on sex-linked 
heredity. Don continues an informal recitation during this 
time, and in doing so answers most of the questions. 




Hfcroscope Observations of Cell Division (Day 4) 

Hands-on experiences are a major part of Don's instruction. 
He refers to them in his recitations and they are a significant 
part of the unit grading. 
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complete. 

At 9-12 the lab Is underway in the lab room and the students 

"tlr""' students set "sether In s.ne-sex groups of 2 or 3. To 

tne students In the let) B*^"^'?^" students ere working et 
•••111 In different stages of mitosis. students are 

nulber of lndl.ldu.1 students "Olc ■ "/.".i;" "s"''!!! Zt 

rei'tion VheVe?"^:.t^'i ^u^y V"" rl'hl'ViEv^'' 

"Ok, too many of you are trying to draw the whole picture. 

T...I- 0.1C nnn <« stni walking around the lab. He calls a 
„u«ber'/f Vtuien?s"over «'one" mlcrlseope "»V 
?«r.t this one. Or.w the cell just '>elo>. "e s,J,„, 

lir tV;oVgh°rt."Vt V:!/P'r::5'fi"s^Sel! 'go-es' the 

£ stdn't-s-co^tf^ie ;rs?;u"h:-ir.irg;:t"es h 

o"Jh"r"s"p\%rs%nd 'tlll telMng .bout outside topUs 0,- s.^^^^^ 

n^^^^^"th^^^^s:?s*?o^t"ue rjb Us/ J s ys 

asks. "Is It mitosis or melosis? 

At Q-20 another student asks, "Should we put '©"^ 
? ^ on rhis?" in the regular room students are finishing 
tSe'pulzle °and heVping each' oth'er. Don says "Ok, ready to 
Th^ge " A sVudent says, "They all look the same to me. Most 
students have drawn 3 or 4 pictures. 
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TEACHER 8: BILL BRADFORD 
by 6eorge St. CUIr 
Introduction 



The following Is a portrait of Bill Bradford and his 7th 
grade lite science class at Larkin Intermediate School. The 
first topic, taught during a five day period In December 1983, 
was concerned with protozoa. The second topic, human digestion, 
was covered during an eight day period In April 1984. 



Background and Vleiipolnts 



Bill Bradford has been a full-time teacher for the past 13 
years, starting out as a physical education teacher for four 
years at an urban Intermediate school before coming to Larkin 
Intermediate School. 

He completed both his undergraduate and graduate training In 
physical education (with a minor In life science) at a western 
state university, earning nis Master's Degree In 1967. After 
fulfilling requirements for the general secondary teaching certi- 
ficate. Bill taught physical education full time for eight years. 
Four years ago Bill was asked to teach life science part time 
when a science teacher at Larkin Intermediate was laid off be- 
cause of a decline In the school's enrollment. Teaching science 
was new to Bill and he recalls attending an In-service conference 
organized by the county office of education for teachers who were 
being reassigned to new subject areas. He says that this Inser- 
vlce gave him "some good Ideas." He started teaching life sci- 
ence full time and now he teaches four periods of life science 
and two periods of PE. In addition. Bill spends at least three 
days each week after school coaching cross country and track and 
field. Bill Is an avid distance runner and has competed regu- 
larly In many races. 

Bill believes that teaching PE demands much more organiza- 
tional ability than does teaching an academic subject like sci- 
ence. "You can't sit down In one place, your students are all 
spread out, and If you're going to be teaching a skill — like 
passing a football, you need to be able to get the kids Into 
positions where they can practice throwing a football, where you 
can watch them throw the football. . Another difference between 
PE and science Is that science has more paperwork to correct. 

Bill likes teaching the systems of the human body since 
"that's part of my background. I've taken a lot of physiology 
classes because of my PE major. I'm into physical fitness too, 
so I like teaching all those kinds of Lthlngs since] they're 
related to health." 
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In addition to the usual topics that are covered. Bill likes 
to have each of his science classes write up at least one long- 
term science project each term. During my observation of the 
first topic on protozoa. Bill Introduced a "plant project." Bill 
explained that for this project, "they do an experiment with 
plants, they decide what to do and they do It here In class. 
They research It and watch It grow, make measurements, they use 
the scientific method when they do this. . . measure It, make 
observations." 

Bill describes the expectations he holds for his science 
students In this way: 

Speaking very generally, I'd like them Lthe students] 
to know some of the key points of each unit that we go 
Into. For example, let's take flowering plants. I 
want them to know what the purpose of the flower Is and 
I want them to know how. In nature, a flower or a new 
plant would grow. What would be the steps to make that 
happen? Let^s take the digestive system. I'd like 
them to know how the digestive system works [and] what 
each organ In that system does. They don't have to 
tell me In a very technical fashion, but they should 
know what the purposes of the digestive system are. 
That kind of thing. 

Bill attaches special Importance In his teaching to Incul- 
cating an appreciation for life science, for plants and animals, 
and for the fact that they all live together and are Interdepen- 
dent. He adds, "When I'm talking about the systei s of man, I 
emphasize that one of the key things we're learning Is about 
ourselves, and If you're going to take care of yourself you need 
to know how you work. I emphasize that quite a bit and I want 
them to know that." 

In questioning students. Bill says that he tries to encour- 
age deductive reasoning. "I might say, well, how do you think 
this flower became pollinated, or something like that. So they 
have to do a little bit of thinking about what goes on. . . a 
little deduction of some facts that they know Maybe It Involves 
a little higher thinking than Just shooting out a fact." 

In addition. Bill says that he tries to encourage good note- 
taking and listening skills among his students. "I encourage 
them all to be good students, be responsible, be organized. Bill 
doesn't assign much homework but when he does he expects 1 1 to be 
done . 
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ClassrooB Description 



Bill says that his classroom Is an Ideal set-up for teaching 
science. It has ample sinks and workspace, gas Jets, aquaria and 
terreria, 15 compound microscopes, and a large prep room packed 
with equipment and supplies. The large and windowless classroom 
(approximately 45' x 36') Is wider In the rear than It Is In the 
front and has plenty of open floorspace. There are f1ve*foot 
long sinks (with covers) along the rear wall for lab work. The 
students sit In groups of three around nine tables arranged In 
neat rows of three each. 

Separating BIlTs classroom from the teacher next door Is an 
easily accessible anteroom having sinks and a workbench. It Is 
used when additional space Is required for lab work or for stu- 
dents to sit while taking make-up tests. 

Above and below the lab bench at the rear of the room are 
cupboards filled with preserved animal specimens, some student- 
collected and others commercially bought. Commerlcally available 
plastic models of the human heart, ear, hip joint, brain, fetal 
development, and of mitosis are also found. A collection of 
color posters line the outside of these cupboards showing the 
human heart, the human hand, the hunian musculature, a nutrition 
poster, and photographs depicting typical freshwater organisms. 

A unique feature of the classroom Is the six aquaria and two 
terreria built Into one wall of the classroom. Students and 
others have access to these tanks only through a small adjoining 
workroom. 

In front of the room at the side are two mobile lab benches 
which Bill uses to give demonstrations and to place materials 
needed by students ufhen they do their lab work. Next to the 
chalkboard and behind the teacher's desk Is a bulletin board 
announcing Homeroom News, various time schedules, the first quar- 
ter honor roll, a couple of local newspaper science articles and 
three lists of school-wide rules on general deportment, speaking 
and listening, and written expression. 

Next to, the teacher's desk Is a door leading to a well- 
stocked science prep room shared by both the physical and life 
science teachers. The large room Is filled with a variety of 
equipment and supplies Including: a small oven, refrigerator, 
sink, chemicals, dissecting trays, glassware, textbooks, zoologi- 
cal charts and posters, plastic buckets containing recent orders 
of preserved leopard frogs and perch (fish) for dissection, and 
an assortment of audio-visual materials Including slides and 
f1 Imstrlps. 

Bill's knowledge of--and enthusiasm for--sports of all kinds 
permeates his science lessons and Is reflected In the posters of 
athletes and Olympic emblems located throughout the room. 
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Course OvervleM and Instructional Strategies 



The broad units taught this year followed a familiar 
sequence: (1) Introduction to science, (2) the cell, (3) over- 
view of the plant kingdom, (4) plant physiology, (5) overview of 
the animal kingdom, (6) human body systems, and (7) family life 
education. 

Bill uses a textbook published by Silver Burdett: Life 
Science (Richardson, Harris, & Sparks, 1982). On occasion. Bill 
uses the old textbook to supplement Information the new text 
lacks. Primarily he relies on visual material he has collected 
over the years and has organized In file folders In his desk. 
Most of these files contain overhead transparencies showing exam- 
ples of various organisms that may be discussed In lectures. 
Bill also uses commercial color slides and fllmstrlps from the 
school's media center, and an occasional movie from the county 
film library. 

Bill relies quite heavily on the science textbook for the 
content of his lessons, but expands upon these somewhat by using 
materials he has collected or Inherited from the previous science 
teacher. A wealth of audio-visual resources are also available 
to him through the school's well equipped media center. 

Following a similar routine In teaching all topics. Bill 
will usually spend one period Introducing a topic, combining both 
lecture and notes on the chalkboard. He may call upon Individual 
students to read excerpts from the relevant chapter In the text- 
book and devote some class time to discussion of any new vocabu- 
lary words, usually listing them on the chalkboard. The ten or 
so new words nay be assigned for homework or he may allow stu- 
dents to use classtlme to find the correct definitions In their 
textbooks and copy these Into their notebooks, lectures may be 
punctuated by the use of overhead transparencies showing notes. 
Illustrations of organisms, or with an appropriate fllmstrip or 
sllde(s). Lecture and notes are followed by distribution of an 
appropriate lab worksheet having "title," "purpose," and "proce- 
dure" sections, a section for recording observations under "re- 
sults," and several spaces for short-answer questions under the 
heading "conclusions. Selected students are called upon to read 
aloud the purpose and procedure sections and after a brief dis- 
cussion, and clarification of the procedure by Bill, the class 
breaks up Into groups (usually by table) to complete the lab 
activity and record their observations and results. Finally, 
students answer 2-4 short-answer questions In a "conclusions 
section and typically hand In their worksheets at the end of the 
period, though occasionally a lab may require more than one day 
to complete. This cycle of events may be repeated several times 
during the course of a single topic, as was the case with each of 
the two topics observed. 
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Bin evaluates students' work by grading 1*^^^';°'"'^" 
«h««t« lona term project reports, notebooks, and homework 

^siin^en^ts^ 'VluVuVu cho?ce tist consisting of 20 quest ons 
follows each topic covered (approximately 
ieeics). The naSes and scores of those students gaining the 
ii4/ih£ict mArkc Often announced when the tests are reiurnea. 
Sit2boJk? are ?Secked at the end of each term for completeness 
JSr5S?abuuJy. marks being deducted only when "mething such as 
J vocabulary 1 st is missing. Students "P"*''*^. notXoks 
everything the teacher writes on the board into their notebooks. 

Excerpts froa Classrooa Observations 
Topic One: Protozoa 

Table 1 summarizes how Bill taught the topic Protozoa- 1 
found it necessary to supplement the primary textbook treatment 
of this topic with material from the previous ( more 
?extboSk and with commercial overhead transparencies and slides 
showing representative protozoans. 

Introduction to Protozoa: Lecture A Notetaklng (Day 1) 

Bill usually begins a new topic with a short introduction: 

Alright, today we're going to start a new unit. 
Me are going to leave the plant kingdom. We ve been 
with the plant kingdom for about eight weeks. Ne 
started out studying very simple kinds of plants. Ke- 
member we said that many Pl*"" are considered so 
simple that many scientists don't consider them to be 

plants, but they are more 1 < '^%Pl*^" ^^'IVJ"^ we 
else, and we call those organsiros protists. Then we 
went on to study moss, we studied ferns, we stu.^ el 
conifers, and then we went on to the flowering Pjants. 
And When we studied the flowering plants, we went nto 
tSem in detail. . . We studied all parts of flowering 
plSStl-stems, roots, leaves. We went into qui J 
of detail. We are going to do the same thing now for 
?he animal kingdom. WeVe going to start o"* ^'^th the 
very simplest of animals, and then we're goj ns .Jo 
our way up to the more complex animals, unt 1 ^^"ally ^ 
le will study the mammals, which of course 1ncl"f" *he 
study of ourselves. Me are going to study ourselves in 
detail auS' We are going to look at different systems 
that make us work-in detail. For '""P ^l^"- 
mwe svstem the respiratory system and those kinds ot 
ih?ngsr Ska'y? sS"S're going to begin today by study- 
ing an interesting type of organism which we will call 
the protozoa. 

Bill proceeds to print the word "Protozoa" on the chalkboard and 
continues 
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Table 1. Duration of Activities for Topic One (Teacher 8) 



cuts 

Begins 



Siln. 



10 Mill. 



15 iln. 



aoiin. 



DAT 1 
Opening 
Trintltlon 
Sfiide nil" " ' 
Nonltor 
Ongoing 
■ Plint 
ProJecti_^^ 

Teicher 

' Reclutlon 

Introducing 

Prototoi; 

FIlMtrIp 

Preientitlon 

on 

Frotozoi 



2S iln. 



30 iln. 



3S iln. 



40 iln. 
43 iln. 



Seitwork: 

Protozoi 

Vocibuliry 

Using 

Textbooks 



DAT 2 

opening 
Trinsltlon 
lJeTurn"Pliolbsyirtli. 
Test; Students 
|ten1 tor Projects 

RevlON 

Photosynthesis 
Test_ 

Review 

Extri Credit 
Procedures 



Teicher 

Reclutlon 

On 

Characteristics 
of Protozoan 
Classes 



ScatMork: 
Filling In 
Protozoa 
Korit sheet Using 

Suppleientiry 
Text 

ffl!MTs5"Ar""" 



DAT 3 

opening 
Transition 
^tudenlsllonTtor 
Plant Projects^ 

SeatMork: 

Students 

Coiplete 

Protozoa 

Morksheet 

.Norklng 

Individually 

Using 

SupplcMntiry 
Textbook 



Students Read 
Answers Froi 
Protozoa Hork- 
sheet I Answer 
Teacher Dues* 
tlons Orally 



Oral 

(Inter-table) 
Protozoa 
Quiz-Contest 
fflSHl^fAU""' 



DAT 4 

Opening 

Transition 

MdunceSen tl " 

Return Protozoa 

MorkshNt 

Hand Out 

Lab Ewrcl se_ ^ 

Review 

Procedures 

for 

Lab Exercise 

on 

Protozoa 



Students 
Begin 

Lab Exercise; 

Observation 

of 

Protozoa 
In 

Pondwiter 

Clnn-Up 

iind 

Announceients 

maMAT"-- 



DAT 5 

Opening 
TrinJltlon 

^tudenTs'MonTtor 
Plant Pro Jec t ^ 

Nultlple- 

Cholce 

Test on 

Protozoa 

TtudehTs 
Talk About 
Protozoan Lab 

Students 
Finish 

Lab Exercise 

on Observation 

of Protozoa 

ytu(l?nls"^ur n " 
/;n_Libj|ieet$^^ 

Students 
Coiplete 
FNL Survey 

iri5)iTs?Ar"~" 
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Protozo. .dually means 'first JJlVued" 

else Many scientists call them ammal-iiKe proiiata. 
and it may be that these single-celled organisms 
Tvolved a%\er many thousands and t»,ousands o 

into more and -"ore complex ^re so ie IVn ?nte?- 

evolutlon some other time, ^nere are suhic j 
est ng things to know about evolution T^^** 11/%^^ 
Innthpr toDic for our discussion later on. Okay, now 
U?'s take a loot and talk about the single-cel ed 
lex 5 i^oRc « iww First of allp the inter- 

e"!?; 't i g .boil Uir«.t"t".y are 0"\y f " VJa';'"' 
Tnd 2lth1n"ll,at one eell " r.',7vV'"?„ey"an 

they need In order to keep "emselves Jll*'- ^'^^ 
K.^slrhs thev can eat food and digest it, use it 

* :o5;^:"^r^Vn1n»;nrt;^5e'^;;J3e^^ 

ran;?!::"cio?e V^^ :lVo;r-o"w-n?eV/es^:nTyoor 
own body. 

„e pauses to as. no one PJJ^^'.-^.'Vs mVng"»"a'Vro'n°t Ts.. 
have in vour own body? Cindy, wno is » 



have In your own body 
shouts out "trl mors. 



Trillions, right, ^ou^e got trillions of cells in 
vour body, and each one of those cells worKs '^"^e " 
JJStozoa^ It can maintain Itself, It br"thes--now of 
course It doesn't have Its own lungs--but It takes in 

° '"oro^e^^^''^?M''^gl^uennl^trd Tsirtirt to 

'l""!?i„r fr«ts rid of waste products through the 
i;i;Vane'.n'd"whe'n''necessary, "it <"»';« In two as 
a way of reproduction. Okay? So the Pi-»""»" 
'»a"ny'ways"?"e the cell s 1 n your body okay So tha 

^'5Uzo\^%«'^%it"^?n7eV^\';s ^n ^P^^^^S^^^^^^ 
Monday we're going to get a chance to look at some 
protozoans under the microscope. 

Moving to the rear of the ^l^.'^'^'l^^^^^^^ 

into Which he has «"«S"'"Pj"ra credit Sre^pUrns that he has 

have brought to school ^oj^^Vo,. the """^dy water in order to 

*"*?/'"ff.d%orbacteMa 'to g°row, which Tn t'urn will provide 
provide food for bacteria to ^ ^ and pretty soon 

't°h2j :?e r.?n1"tr™ul\lply"anT;Vn''he able to see them, okay?" 
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again to the chalkboard. Machine gun-like questioning about 
where students 'think' protozoans live elicits equally rapid-fire 
responses: 



Student 1: 
Teacher 
Student 
Teacher 
Student 
Teach r 



'Mater.' 



2: 
3: 



Student 2: 
Teacher: 

Student 1: 
Teacher: 

Student 4: 
Teacher: 



"Hater. Okay. What kinds of water?" 
"Muddy water." 
"Alright, muddy water." 
"Salt water?" 

"Okay. Good. Ocean water. Okay, so they 
live In freshwater and ocean water. 
Okay, where else would you find them?" 
After a short pause lasting a second or 
two, "Where else would you find protozoans?' 
"Swamps?" 

"Okay, what Is a swamp? What does It have 

a lot of In It?" 
"Mud." 

"Okay. Good. So we'll find a lot of 

protozoans In mud." 
"Moss." 

"Excellent. Moss. How did you know that? 
Moss has a lot of moisture, so you're 
going to find a lot of protozoans 
wherever you have a lot of moisture, 
because that's their environment. They 
have to have water to survive, okay? 
They need water. Okay, so we're going 
to find them In those kinds of environ- 
ments. There's another kind of environ- 
ment that's very distinctive where 
you're going to find protozoans." 

A three or four second silence, then Bill asks, "Is there 
anyone who would care to take a guess at that? One more place 
that you're going to find protozoans." A couple more seconds 
pass before a student answers, "inside us." Bill responds, 
"Very good, Ron. Okay, Inside us. Protozoans are sometimes 
parasites Inside of us or In other animals." 



Bill proceeds to explain that a parasite Is an organism that 
lives off another living organism. At 11:27 Bill asks, "How many 
have heard of the disease malaria?" About three quarters of the 
students raise their hands. He continues: 

Okay now the disease malaria Is caused by a protozoan. 
Now many people think It's caused by a mosquito. Well, 
that's not true. It's spread by mosquitoes. Now I'll 
show you quickly how that happens. Let's say, for 
example, Oavid here Is In the tropics. 

The teacher points to Oavid who Is sitting directly In front of 
him. Making a motion like a flying mosquito with his finger, he 
"lands" on David's shoulder and continues. 
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. . .and he's taking a little siesta .^h. J mVurl^a"^' 
and along comes a mosquito and he (David) has ^^jy^^ 
already. That's why David Is sleeping. He s not 
doing Very well. And a little mosquito along and 

takes a bite. He wants to take some blood out of him. 
so he sticks his little probosc1s--as they "11 it-- 
into his arm. takes out a little blood. He s taking out 
a little protozoan that is causing malaria. Its in 
the blood. Then that little mosquito l"ves that lit- 
tle house that David's staying in and flies into 
another house. . . 

Bill's finger "flies" like a mosquito from David's sho"lder to 
Jim who is sitting at the next table, "landing" on his arm. 

" and the mosquito comes over here and takes a 

little sample of Jim's blood. Then that little mos- 
quito maybe leaves that house and flies Jnto '"Otje": ^. 
house. Now When that little mosquito takes that little 
sample of blood, he's 90ing to--not Intentionally, but 
just by the process of drawing my blood-he s going to 
Jut that little protozoan into JJ «" ^ J0\^"PP;y* 
then that little protozoan is going to be able to feed 
off Jim. multiply, and make him sick. 

Begin Protozoan Worksheet (Day 2) 

The time is 11:48 and Bill tells ^ 1 *^VtS^oVlo^kVhU t 
only have enough time to start work on their Pi^otozo* 
but will finish it tomorrow. The worksheet has a grid on it with 
iSe headings, ''clliates.'' "flagellates." "pseudopods and ''spo- 
JSloa" at th; top of each colSmn. Under each column students are 
'to write brTef Se'scrlptions of (D.the type of niovement for each 
cateaorv (2) the method of capturing food; (3) their major 
SUti^gilshiig cha?acter1st1csl and U) their mode of reproduc- 

t1 on . 

Bill directs the students' attention to the worksheet in 
front of them. 

Alright, let's loC at the chart. V"ln^5l"2<ih JSis"* 
with you so you'l . tnow exactly what to do with this 
chart Let's look down at the bottom, sporozoa. Now 
I'd prefer you to do this in pencil so that when we go 
over U you^ can make changes-if you're wrong or if you 
need to do some other things with it. Alright, sporo- 
zoa: NOW I told you that some protozoa, like Plasmo- 
dium, 'ire carried from one organism to another by the 
mosquito, so what kind of movement would you put down 
there for sporozoa? What do you think. Ron? 

Ron replies. "Insects." 

"Well, how does it move Itself?" asks Bill. 



*lt aotsn't," ttyt Ron. 



It aotsn't/ agrtts 1111. "It nai no Mtani of loconotlon, 
«o ataiit of ■ovtatnt. oktyT So that Mould bt your aniMtr for 
that Mrtlcular bo«.' 

• ni eontlniioi down tlit coluan, loading tnt itudtnti to the 
afit«tri tjiitcttd. Finally, fit says, "Nom 1 atntlontd to you tlitt 
this Is goUg to takt a llttit Invtstlgatlon on your part. Soint 
of tht aasntrs sight bt In your notts; so«t of thti eight bt In 
your htads but for surt tht ansMtrs art In this book," holding up 
a copy of OM of tht suppltitntary ttxtbook prtvlouily ustd In 
lift scltftct classts at Larkin Inttritdlatf ( lift; A Biological 
Self ct , publlshtd by Harcourt. tract I dovanovUh).' Kt con- 



Oh pagts 71 to 7t mo havt a dtscrlptlon of paraatclun 
which you cat ust for your chart as a cilia to, and on 
ptfts m to 21ft It will txplain to you. or givt you, 
•oat Idtas oh tut rtst of tht organises on tht chart. 
Although MtVt Short of tlat. wtHI stin Mork on it 
today. 1*11 bt htrt to htip you, and Mt'rt going to 
ravt to work oh It dtflnlttly tht first half of class 
toaorrow. 

At ll:S3 tht studtnts art alloMtd to btgin thtir statwork. 
Oht studtht froa tach tabit gots to tht sidt ■obllt lab btnch to 
pick up sufflcltht coplts of tht suppltatntary ttxtbook. Stvtral 
stuitatt apptar to bt having difficulty In locating Inforaatlon 
It tht uxtbook thty attd In ordtr to fill In thtir charts. 
Clady tills tht ttachtr that sht can't flad tnough In tht ttxt on 
tht Movtatnt of clllatts to answtr tht qutstlon. Bill tolls htr 
that tht'11 find sort Inforaatlon in anothtr stctlon of tht ttxt. 
ftoa atkt whtthtr tht Morkshttt Is to bt dont for hoaoMork and 
till tnplalas that It can't bt for hoaoMork btcaust ht Mon't have 
tht UaapltatataryJ ttxtbook to Ukt host Mith hia to Mork froa. 
till alions rathtr loud talklag aaong studtnts Mhllt thty Mork as 
ht Bovts fr9B ubit to Ubit obstrving progrtss and ansMtrIng 
^atstloat. At oat polat till lattrrupts tht class to say, "Soae 
•f yoa art looklag oa pagt 2tO for tht dtscrlptlons of tht clll- 
atts, bat you caa got a bttttr aadtrsuading of It on pagt 75 to 
7t." till thta Bovts to a ubit la tht rtar of tht rooa and 
tayt. *lo, 1 «aat to kaow hOM dots tht paraatclua aovt? Dots It 
•St rttt, aras, ItgsT Now dots 1 1 aovt? Mhat dots 1 1 ust? Does 
It havt a Ullt* Tht stadtats rtspoad Mith a no. Than till 
tays, *Okay, llsttn up. Mt'rt out of tlat. I Mtnt ont person to 
takt tht books back; ont ptrson from tach ubit and thtn sit 
dovn. Mo ont Itavts antll all tht books art pi ltd tMay ntatly." 



frmtmzmmm M«rfciMt«t aad Mtvltii aad PrtuzM Qalz-Ctnust (Day 3) 

Tht Instructions till givts to tht class today art to con- 
tlnwt Morking on tht prouzoan Morkshttts thty starttd ytsterday 
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they may study for the qui2-conte$t. 

pens* saying. 

Okay, one of the things that Is happening with this 
n.rVicuiar class Is that alot of you are not waking an 
J^ort to investigate. NOW I could easily give you all 
the IJsiers 'but 'the Idea Is for you to read the mater- 
ial Ind In turn, answer them yoursel r and you'll learn 
i:Ue?"m"t ia'y?' Some of you •^^.^^JlVo-'-' say' •!l?agel - 
almost. YOU know, you look "P,""«VhJr ^V* the anJSer? 
lates'— and you say to yourself, Where is the 
Mr Bradford, will you come down here and tell me what 
m ansie? ii? You^ve got to get some of these things 

yourselves. 

-Okay, we'll start with number one on the chart. Clair... 
^i/.V-. H.srrihe the type of movement." Clair answers, 

chart— 'by moving cilia . And how VpiLh/?" ani savs "Glide, 

■outh/ TMii Bill says. Okay, no» ao mey y .^^^ ^^^^ ^^^^ 

"j; but Ron ,1.e$ tb. correct answer ;',,%Vp it Into their 

IVuT'oV t;r •orirVr.V.VVy trVctV.n".V triVcVlla. Paula. 



ERIC 



what are the major characteristics of all dilates?" "Parame- 
cium?" offers Paula. "No." says Bill. "That's a type of dil- 
ate. Paula tries again, "It has halrlike structures?" "Cor- 
rect. Halrlike structures called cilia. Okay, that's a major 
characteristic. And how do they reproduce, Melissa?" "By fis- 
sion?" asks Melissa. "By fission. Good." 

This questlon-snd-answer period continues until 11:50. Bill 
asks for questions and a second later asks one person at each 
table to collect the worksheets, return the textbooks to their 
place, and quickly announces the start of the quiz-contest. Bill 
sits on a high chair at the front of the room and says, "The same 
rules as before. Listen for the question; If the first table 
misses a question then It goes to the next table" (there are nine 
tables In all competing against one another). 

^ "Question one (the class suddenly falls very quiet)... this 
one s so easy I'm embarassed to ask It. How many species of 
protozoa... go ahead, Cindy" (who Is at table one). Cindy Is so 
anxious to speak that she Interrupts with her answer, "Thirty 
thousand. Even though students have been told that they will be 
called upon only in turn (by table), several students raise their 
hands for every question and can barely keep from giving away the 
correct answers (and hence points) to the opposition by shouting 
them outloud. 

"Question two (directed to table two), name this structure: 
a long whiplike tall. Bill waits ten seconds for an answer, at 
which point he says, "Five seconds." After one second he calls 
on another student at the next table who gives the Incorrect 
answer, flagellate. Bill says, "Nope. Take It away, table 
three." Sam gives the correct answer, "Flagellum." Bill contin- 
ues, "Okay, table #4, what are the small halrlike structures 
called? The correct answer, cilia. Is given. The quiz-contest 
continues, with the excitement becoming more Intense with each 
question. Finally, with one minute left to go, B11 raises the 
excitement to a feverous pitch. He announces that the first 
person to put up his or her hand and correctly identify the 
protozoan appearing In the transparency he has placed on the 
overhead projector wins for his or her table a prize to be 
announced later. Quickly, a picture of a Paramecium appears on 
the screen and a dozen hands shoot up. The first hand seen Is 
Jay's, but his answer (flagellum) Is Incorrect. "The second hand 
was over here," says Bill. Diane Incorrectly guesses, "Cilia". 
Pandemonium erupts. The boys near the front of the room are 
beating their fists on their table In wild anticipation. "The 
third hand was over here," pointing to Brent at table #3 near the 
front. He gives the correct answer and the boys at his table 
burst with uncontalned joy as the bell sounds ending the period. 



Ub Exercise: Observing Protozoa (Day 4) 

The time Is 11:32 when the class breaks Into homogeneous 
groups (by sex) of two students per microscope. Even though 
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there is a microscope for every two students. or even four 

students are working at several stations. Sam yells to his 
partner Brent. "Come on, don't keep us in suspense! As they 
jockey and push each other for position and a f rst ook. Ron 
savs "Oh. you've got a worm there." Brent insists it is not a 
"rV. siVe?:? sVdents comment '^^ut the disgusting odor of the 
Dond water. At one point. Jennv exclaims. ^They re cells... 
they're eatingl TheyVe eatingl'^ She asks her partner Cindy, 
"Is it low power?" Cindy, now looking through the 'nicroscope 
reolies "Yes" and says. "I have something. Oh gross They re 
Lo?ing1« Cindy's partner asks. "Why are they moving?" Cindy 
responds. "Ask Ron. he's the smart one. 

Bill meanwhile has been busy looking through students' 
microscopes and at Jim's station says (in a voice excited for 
Jill) "Oh look at this. Oh. this is greatl" Frank and Eric 
ru h o'ver io ?ave a look and there is crowdi ng around the ;lcro- 

Jcope. Still looking through the 'n<c;ot"P/'inoV\t this " 
tedlv "Oh. you've got- — cilia now. Take a look at this. 
Finally re iXquishing the microscope, he leaves this group and 
conVinXes to Sove from station to station look ng at t^e or an 

isms each group has been able to find, ^'^y ^l^^ "JV do nd water 
has had a chance to make several trips to the tub of pondwater. 

Comnlaining that they haven't found anything in their first 
sample^ B ri tHkes a look through Cindy and J*;"^' So^SSS' 
^' and after a slight adjustment of the focus, says. Oh "o. yo" 
'hive 1 its of things in there. You have Paramecium. Jenny asks 
thp teacher "They re eating, right? And he says. iure. 
TTat'VVnmseVhi'ngs do i's eat^ And you ve 90t ^^oU^eci:^ 
llls^CV^ris^ / ?sradV;^i^^^^tu^;^here^i5e -t econd^je 
"Jt'to Bill asks "Mr. Bradford, you want to see • ^Jole swarm 
of Daramecium?" Bill tells Ron that he is looking at a whole 
sJa'rm right now. Ron insists that he has •'>S;* ^^VeVabSut 
Ms field of vision and Jenny says {'"o^^ly- ^^^'^Jrs ?s 
thirty of them here too." Cindy joins in. ^eah. Ron. Ours is 
tilVtar " Several students have gathered around the overhead 
irJjec'tor (whicV has beeV left turned on throughout the period) 
Snd "e Uying--without much apparent success--to locate on the 
transparency the protozoans they have observed. 

Ten minutes before the end of class. Bill ^ 
that thJy have five more minutes for observations until the start 
of clean-UD Brent. Sam and Jim have convened a meeting at 

TraS " ta"fie to'fill in their lab f,"JJ,'>S\"°lel 1 s"mm! 
their microscooe. Bill approaches the group and tens xnem, 
"Mriaht let's go back to low power. You see. high power re- 
stricts 'your fieU of vfsion. You can't really find anything... 
OuJ^^No'w. how many LP^otozoans] have you Ij^^^J./^JS^ ^g^^^Vere. 
looking into their microscope. Bill says. Here s two rigni 
1^^^^^^ the pointe, on t;e. Jake a l-^.,^ ow that^one^up here 

«?i d'Jni'Jii'ruSj:;; "A?ri7h/. it is tia.e to Clean up 
vour Qlass slides. . . cover slips. . . microscopes at low power. 
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turn It off." Five students have gathered around the overhead 
projector to try and find pictures of protozoans they might have 
seen under their microscopes. Ron asks no one In particular 
whether any amoebas were found during the period. Overhearing, 
Bill says, "No, I haven't seen any yet." Most students have not 
completed their lab sheets and they are not collected today. 
Bill checks the workbench for dirty glassware and the class Is 
dismissed at 12:00. 



Finish Protozoa Lab Exercise (Day 5) 

The teacher administered an exam on protozoa at the start of 
the period. After approximately 15 minutes, all tests were 
completed and turned In. The students are told to take out their 
lab sheets from yesterday. "Let's quickly take those labs out 
and put them on your desk right now." A few seconds pass. 
Again, he reminds the class to take all labs out. Finally, he 
begins. "Okay, let's take a look at the labs we did yesterday, 
and then I'll give you an opportunity to look at your microscopes 
again. I know some of you are not done; some of you only found 
one or two organisms. I want to go over some of the organisms 
that we seemed to see In all of the classes (Teacher has four 
sections of science)..." Pointing to the chalkboard which has 
several diagrams of protozoans drawn, "The one that was the most 
common of all the organisms was this organism here (pointing to 
an organism labelled #1). Who knows the name of this organism?" 
Ron yells out that It Is Paramecium and Bill repeats the correct 
answer for the class. He continues: 

Okay, this Is the one we saw In great abundance. If 
you followed It, you saw that It glided smoothly 
through the water. Mhen It hit something It would sort 
of back up. . . It might Just sort of reverse Its direc- 
tion and swim away. We saw this one more than any 
other kind. Another one that we saw was this organism 
here (pointing to an organism labelled #2). It had 
almost a set of 'whiskers' and another set of whiskers 
down here (pointing to the cilia hairs drawn on the 
chalkboard and If you were able to focus under high 
power you would see many small, halrlike structures— 
the cilia. This [organism] Is called Stylonchia, and 
we saw It quite a bit. How many saw this one? 

Approximately five students raise their hands In recognition. 
"Okay, how many were able to see the Paramecium?" Perhaps half 
the class raise their hands. "Everybody should have seen the 
Paramecium." Bill continues to describe several more protozoans 
he has pictured on the chalkboard. "Now another one that I saw 
as I looked through the microscopes was this flat-shaped organism 
which kind of whirled and as It whirled It kind of seemed to be 
changing shape as It moved through the water (pointing to an 
organism labelled #7). It sort of looked like, my Idea of a 
torpedo In a way. How many saw that?" About four students raise 
their hands. 
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Good. And I also want to draw your °H"«*°*h» h.u 

something I saw yesterday In the l/s^.P^''^ ^ °J ^J! 
that I have never seen bef ore--and we ve been dol ng 
this for about fou,' years now. This t''^"?/'^ * . 
single-celled organism-a protozoan. . . It was h"g?» 
Mot only was it huge, but it had a real ominous look to 
?^4^J?y^i^e. It moved very slowly and it looked 

Ue it ias in charge. . . and all the other organims 
theJe were there to 'wait' on this guy or protect this 

and it was very dramatic looking, and I have never 
Itln th'at be?o?e. /nd it was really huge in compar son 
to all the others. The Paramecium was not nearly as 
bi g as thi s one. 

At this DOint. Mary raises her hand to say. "We saw that 
nn«.'' And Bill savs incredulously. "You saw that one? Are you 
SJri? 'well you sVould h?ve ca Well. I would assume that 

f ft's in one person's slide it's SOing to be elsewhere in the 
pond water too. So it's just a matter of luck, really. 

Bill tel Is the class that he wil 1 collect the lab sheets 
today 1 i ihlt thire is%ery little time to look through the 
microscooes adding. "Don't worry too much if you didn t an 
?he five Lp;oJo2oa"?s'j down there (referri ng to the Jajt question 
me Tive |-»""'^"'"" let's auickly get started and go 

'where'you'have'to go."''wi"h ISis'. 't"he sVudlnts rush to their lab 
sJlJfo^s Bill adds drops of methyl eel 1 ul ose to slides as 6-7 
sUdents crowd around the tub of pond water tr^y J ng to get at the 

eyedroppers. Bill says. "If anybody k^.ow " lUr, few 

haven't seen or that's not on the board, let me know. /^Jjy//'* 
«conas or so a different group calls for Bill to come to their 
station. At one point Phil shouts, r^ook *t fhis on. ' ook at 
this onel It changes shape. . . Mr. Bradfordl B<l qu. y 

Jomes over and looks through Ph<VS"lr«"?Jl'rv'on'e askV bill for 
yeah, that's the one I mentioned before. /^*7°"Wrls 
its name but he admits that he doesn't know. It ^niris. 
righJ?" says Bill as he continues looking through the micro- 

VXl: 'Phtl agrees. Bill says. "It dJ^.^^^^.^V'^^.Ve* tc J ian 
aaain aarees saving. "Yeah, pretty weirdl" It is time tc ciean 
ujiuttUkes several reminders from Bill. One person . om 
eSch table collects the protozoa lab sheets '.wera? 
Bill announces that tomorrow is progress report da . ^veral 
students let out a disapproving sound. 

Excerpts froa CUssrooa Observations 
Topic Two: Huaan Digestion 

Introduction of Lab Exercise: Action of Saliva on Oats (Day 2) 

Ron and Mickey oass out today's lab sheets to the class and 
the stSSents be- n reading them silently as P^J^.^V everSbSSJ 
tions. After a . juple of minutes Bill says. Okay, everyoooy 
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should be reading the lab. I hear a lot of mumbling going on. 
That means you're not reading." There Is still some chatter but 
It becomes more quiet as Bill begins to move through the class- 
room. After about a minute Bill says "Okay, I think that's 
enough time for everybody to read. What Is the purpose of the 
lab? Frank?" Frank reads from the top of the lab sheet, "To 
observe the action of saliva on starches." When he Is finished 
Bill says, "Okay, what we're going to do today Is see exactly 
Mhat saliva does to starches. "Equipment, David." David reads 
the list of equipment from the handout. Bill says "Okay. So at 
each table you will have a test tube rack with three test tubes 
and a test tube holder, which by the way, make sure Is firmly on 
there, if you move the test tube around In the test tube holder 
vigorously It's going to slide out and drop." Bill picks up a 
test tube holder to demonstrate. He continues. 

Okay, so you will also be using Benedict's solution 
which Is a solution to test the presence of sugar. 
This Is poisonous. I assume nobody will drink It. You 
will also be using Lugol's solution, which you have 
used before. That's on the back counter, which Is the 
test for the presence of starch. Okay, and you will be 
using some oats. Okay, now here Is what you are going 
to be doing. . . 

Bill proceeds to lead the students step-by-step through the 
procedure that Is outlined on the handout, demonstrating as he 
goes. At one point he says. 

Okay, now these are oats (holding up a petrl dish full 
of dry oats for all to see). These happen to be Quaker 
Oats, and these are oats that perhaps some of you had 
for breakfast. Okay, then you'e going to do something 
to each of these [three] test tubes. In test tube 1, 
one of you at each table Is going to work up a good 
supply of saliva. Now I don't want to hear anybody 
saying, "it's gross" or anything like that. It's all 
part of the science experiment. Okay, so then you're 
going to put It so It covers the oats. Make sure you 
shake It up a little bit so that all the oats are In 
the saliva. Then you put It In the test tube rack and 
let It sit there for approximately five minutes or so. 
Tha t w1 1 1 g1 ve the sal 1 va enough t1 me to start 1 ts 
chemical process of digestion on those oats. Okay, so 
five minutes, let It rest. Now you've got to remember 
what to do here (most students' eyes have been on 
Bill). Always refer to your lab sheet before you come 
and ask me a question. Make sure that you have looked 
at your lab sheet because chances are the lab sheet Is 
going to tell you what you're going to ask me. If It 
doesn't, then fine. Then ask me. 

Bill then tries to refresh students' memories concerning the 
starch test. "Alright, now In test tube 2 you're going to test 
the oats to see that there Is starch In these oats. Now how do 
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we do that?" Can^,ni on Jay ^as rai sed hi s hand, the ^^^^^^ 

of LugoTs solution is given. Bill then ^f^\^^,^».^^^,r jli t-iis 

Jloi that I've got starch "<"9 11 response: VlaVk^^ 

Bill that "the color will turn^black. Bill s response. omen. 

Okay, good. Then it is starch. 

Bill then deroonstrnes to the c^ass the safe way to heat 
their les\ !u%Vs containing ^he ^^•%"l:r t^^Howard the 

Bunsen burner flame, holding the open V<»oVh^. mav be around 

changes they might^bstrvL taking place upon boiling the contents. 

Now you read your results. If the solution is blue 
(writes -blue''^ on the chalkboard), or close to blue, 
then the substance has no sugar (writes "<> |ugar 
underneath blue). If this turns any color of green 
(IritSrVeen" next to bluei there is sugar^ present. 
If it turns yellow to orange (writes "yelow and 
"orange" next to green), then there is a bit of 

sugar present. okSy? So the test for sugar using 
Benedict's solution is to heat up the oats Jith the 
Benedict's solution and to see if there Is a coior 
change. If there's no color change...the blue may 
chanie a little bit deeper because what you ve done 
with the heat is kind of dissolved some of the oats. 
?i you're not going to have that bright blue anyway 
Now if it turns green, yellow or orange then there is 
sugar present. 

Bill asks the class. "How many of Jfou have ^ad oats for 
breakfast?" Several students raise their hands. Melissa, wnen 
SSu i^ave oats for breakfast, do you just warm them up ar^ ^^eat 
(Sin; or do you add something to them?" Melissa says that she 

I! SlAr Bill asks "Anything else?" Another student answers 
SJS'wn siSar Ihen Bni sajs "Oka? now if you don't eat anything 
i<tr*hi Jl'ts do they taste good?" Most of the students shake 
mir he%ds ai they r'esponS lS the negative. "So would you say 
J5el tSat'jurt froi youf knowledge ^Ift now would you say that 
thlr« is suaar In oats?" Several students shout that they wouio 

oats, which is starch, into sugar. 

Bill then tells the class that by the end of the Period they 
Should live comSletld both the results and conclusion section of 

iSe Ub s'heet aSd gives 1n»^"^*^;,"%°^ri^kV cVo"]" to 'wSSJ Sn 
"If voii are finished very early, then I d like lyouj lo worn 
your vocabulary until we're all done." As a final word before 
They bejin the^ab. b\ii says "Now remember to read the Proced- 
ures on the lab shiet. That will tell you •'hat to do. Are there 
any other questions?" Brent raises his hand but Bill doejn t 
nStice him? Bill tells the class that they may begin their work. 
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Lecture and Notes on tbe Mouth, Esophagus, and Stoaach (Day 3) 



Bill tells the class to take out their notes on the diges- 
tive system. He reviews the previous notes that they have been 
given, calling on Individual students to answer specific ques- 
tions as he goes. Then he proceeds to discuss and to give notes 
In turn on each one of the major organs of the digestive system. 
The organs to be covered today are the mouth, esophagus, and 
stomach. After eliciting responses for both mechanical digestion 
( chewing the food") and chemical digestion ("saliva breaks down 
starches Into sugar"). Bill writes these on the board after the 
word 'mouth'. After giving the class more than enough time to 
copy these words from the chalkboard BIT moves onto the next 
, organ, the esophagus, telling students t^ open their texts to 
page 114. The class follows along In their text as Gloria reads 
a paragraph: 

"After It Is chewed and moistened, food Is swallowed. 
The tongue forces the food Into the esophagus. When 
food Is swallowed the entrance to the windpipe Is 
closed. This prevents the food from going down the 
windpipe. If food goes down the wrong way, you cough 
until the windpipe Is cleared. Food Is pushed down the 
esophagus by Involuntary muscle contractions. Food 
moves from the esophagus Into the stomach." 

Bill then asks Brent to explain what the esophagus does 
after having heard what has just been read. Brent says that "It 
pushes and squeezes food to the stomach." These words are writ- 
ten on the chalkboard after the word "esophagus". After a brief 
explanation of the structure and function of the esophagus. Bill 
asks Susan to explain how food Is prevented from going down the 
w1 ndpl pe. 

"There's a flap," says Susan. 

"Alright, yes, okay. There's a little covering which pre- 
vents the food from going Into the trachea. What else happens? 
What Is another thing? Let's say something gets near the wind- 
pipe and the little flap doesn't work. ..what happens? 

Roii shouts, "You start to cough." 

"Exactly," says Bill. "You start to cough. You have a 
reflex there, and we studied reflexes, remember? That little 
reflex will occur Instantly. You will cough and the food will 
move away. How many of you have had that happen to you?" All 
hands shoot up. 

"Okay. ..everybody at one time or another. So under 
normal c1 rcur^s tances we don't need to worry about any 
food going dcwn our trachea. Then It's going to go 
block oxygen from getting down Into the lungs, and It 
could cause death. 
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After describing how thousands of ""Jle" deaths occur 
««chyear due to a lack of simple first aid knowledge. Bill 
dJcid« Jo dltnonstrlJe the proper technique, using Sam as a 
model . 

"Okay, now the first thing you should do is bend them 
overVhold them, and right between the shoulder blades 
with the palm of your hand. . .(demonstrating) Jf^" 
Sharp blows. oK^y? Now ordinarily f should dislodge 
the food that's caught there. Now ,jhJ*,^o«?" * 
it ther the next thing you do is the Heimlich 
Maneuver, which is you make a fist -"^ > our e going to 
use that fist. . .and I'm not going to do it to you. 
Sam I'm just going to demonstrate. . .and what you 
do is yol get it [the fistj right by the belly outton. 
and then you're going to squeeze in an "P'-J'^J^J^J^^ 
with your arms— like this (demonstrating, amongst 
giggling from the class, then telling Sam he may sit 
doSn What you're basically going to do 1* knock the 
wind out of them. Now all of you have probably had the 
experience of having the wind knocked out of you. How 
many have?" 

Almost all students raise their hands in response to the 
question. He continues 

"Alright, all of you. . .It's a very ""<-o'"/o/*fJ« ^ 
ing. and what has happened is you have landed in such a 
way that all the air has been forced out of your mouth, 
and that's exactly what we're trying " /o- li® 
trying to get air pressure to dislodge the food. 

Bill asks the class whether everyone has copied the few 
notes on the esophagus from the board. He then announces the 
Kelt Jrgan in line--the stomach." and writes the word s""'"^ 
on the board. Ron is advised to pay attention to Jim who Is 
asked to finish reading the paragraph on the stomach from the 
text: 

"In figure 7.1 notice where the stomach is. It is 
probably high-- than you thought. Feel your breast- 
bone. Your .mach is in the area behind you breast- 
bone. The stwmach squeezes and mixes food. The break 
down of starch into sugar gradually stops. Food can 
stay in the stomach from 3 to 5 hours. While in the 
stoSach. food is mixed with a very strong acid. The 
walls of the stomach are lined with roucur. The mucus 
protects the stomach walls from the acid and other 
digestive juices. Sometimes the mucus lining does not 
protect the stomach. Ulcers develop in the lining when 
it Is not protected. Some doctors believe that ner- 
vousness and stress help to cause ulcers. The walls of 
the stomach secrete a digestive juice. This juice 
begins to breakdown the proteins. 



Bin then asks the students to direct their attention to the 
human torso model at the side of the room. He points out the 
location of the stomach in relation to the rest of the organs and 
briefly describes its structure and function. After a descrip- 
tion of the churning action of the stomach. Bill asks Diane for 
the name of this kind of digestion. Diane answers "Indigestion." 
Hardly taken aback. Bill replies "No, what kind of digestion is 
It? Melissa gives the response Bill is looking for, "Mechanical." 

Oeaonstration-Lab: Digestion in the Stouch (Day 4) 

At 11:32 Bill asks Diane and Elaine to pass out a lab activ- 
ity Sheet on stomach digestion to each student. Alter allowing a 
couple of minutes for silent reading. Bill calls on Susan to read 
the lab s purpose. She reads, "To determine which food sub- 
stance U digested by the stomach." He then asks Susan a ques- 
tion. Okay, Susan, from what you have just learned about the 
stomach, what food substances do you know are digested by the 
stomach?" About three seconds pass before Bill tells Susan, as a 
hint, to look up at the chalkboard. Finally she gives the answer 
protein, and Bill continues. 

Okay, so we're going to use this experiment to see if 
this really is true, that it really does happen, okay? 
By and large the stomach does not digest carbohydrates 
or fats; chemically that is. Mechanically, because the 
stomach squeezes and churns the food, the carbohydrates 
are going to be reduced in size, but there really isn't 
any chemical digestion of carbohydrates or fats in the 
stomach. Basically just the protein and the curdling. 

Bill moves to the demonstration lab bench and explains what 
he is going to do. He points to the equipment that will be 
used-- four test tubes, samples of four different foods, a bottle 
of powdered pepsin and a jar of hydrochloric acid. After mixing 
some in water, he tells the class: 

This pepsin is really the same thing as is in your 
stomach. And this hydrochloric acid is already diluted 
in water (holding up the beaker full of acid solution 
for all to see), and we keep this solution locked up in 
a special cabinet because it is a very strong chemical 
and very dangerous to work with, and that is one reason 
why I am having this as a demonstration lab, because 
you really shouldn't get this on your skin. Now this 
is not a really powerful solution of [hydrochloric 
ac5d] because I've already diluted it with water. But 
still I d rather work with it than have you work with 
it. Okay, now the combination of these two LsolutionsJ 
is exactly what you'll find in the stomach. Alright 
now what we're going to do then is to take and put four 
different foods into different test tubes and see what 
happens to them when we put these set of juices in the 
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test tubes. Now your tlab sheet] says [to ^k-?, «f 
ho.irs. . . we're not going to be here tomorrow Lbecause of 
the weekend] but that doesn't matter. In J"*' ""^y 
even be better, because when we come back on Monday, we 
may see even more dramatic results. 

Bill Instructs the students to label on the lab sheets the 
foodstuff h« will place Inside each of four test In test 

tube 1 he places a piece of cooked egg white; In test tube 2 a 
piece of b?ead; In test tube 3 a piece of apple; and n Jest tube 
4 a small amount of margarine. After each toodstuff Is placed 
Into a test tube Bill calls upon a different student to tell 
ihUh food contains protein (the egg white); ^h^^h 
Starchy carbohydrate'' (the bread); which the simple carbohydrate 
(apple)i and which the fat (margarine). He then ejPla "J ^jat he 
illl add to each test tube a small amount of P^PsI " "1 uti on 
together with hydrochloric acid and that he will «V°resL.lts 
tubes to sit until Monday when they will ob"rve the results 
After carefully adding the solutions to each test tube using an 
JledfoSper and mJklngSure that each food Is well covered by the 
Jepsin and hydrochloric acid solutions. Bill continues. 

Okay what you need to do on your lab sheet is indicate 
what each of these looks like, an 111 give you a clue. 
First of all. look at each test tube and see If "e 
anything being dissolved. Now remember, the bread gets 
soggy so make sure you distinguish between being soggy 
and dissolving, okay? Check to see if eve'^y tf 1"9 J J, 
whole and I'm going to walk around the room with this 
ttest tube rack holding the four test t"'^"^ /"^^ ^V*®" . 
when we come back on Monday, you'll have something as a 
reference so you can compare the two. . .deys. at ine 
beginning and the end. 

Bill moves quickly through the room, pointing to each test 
tube and repeating its^orresponding number for the students at 
each table He spends between 2 to 5 seconds at each table. 
Which does not seem long enough for each student to get a close 
Took a? each test tube. He tells each group to ^.^J.^'--" J 
thev think each of the test tubes looks like right now; Like i 
L5d. you r"lly want to know whether it's being dissolved right 
"I or if it's still whole." Bill returns to the front lab 
be ch sets the test tube rack down and wanders through the room 
watching io see whether students are writing their observations 
on their lab sheets. 

After a few minutes. Bill begins to question students about 
What they were able to observe. "Clair, wh'.t did you put for test 
?uSe 1?'' Clair answers. "I put down that the egg wh te looked 
Whole." "Okay, the egg white looked whole. Te t tube 2. . . 
Roy?" Roy answers. "No. it was just soagy. Bill "ys. Okay, 
iiti* QOflflv Okav test tube 3. Melissa?^ Melissa replies. The 
JSole iis whole " "Okay the apple was whole. Lori. . .test tube 
1?^ Hesitating Lori answers. "I really don't have anything 
Iritten doVn yVt." Bi says to her. "Okay, well what would you 
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uy »att4 OR wliit yoy'vt tttnt" Lorl rtplitt, "It's itlll tiit 
itat.* *Okay, it's still ti«t laat... fairly wiiolt. Okay, tvtry- 
»ody In airttatnt nitii tkoit «t just talktd about?" 

Sovoral stutfoats respond «fitii a loud "No." Diant says. "In 
tfit tubt t It look! Ilkt U'l Okay, but In tost tubt 3 tiit appit 
looki Itkt It's 10S1N9 Its iuicts/ 1111 says 'Noll. froM what I 
Sft, It looks to M liko aotbint Ms iiapponod. Tbo color of tiio 
solution looks sort of liko tiio popsin color, kind of oranatlsii 
Color, but 1 don't tblnk anything has iiapponod yot... Alright 
lot'k put thoft Ltost tubosj asldo for noM. 



•MMstratlM Uh total ts %U •IfCMtiM (Day S) 

Aftor a coupio of ■Inutos, 1111 brings tho class to ordor by 
ttlllof stddonts to Uko out thoir lab shoots froa last Friday's 
dOBoastratlOR lab so that tboy say rocord today's results. Aftor 
^ulitlof four or fivo students on tho procoduro follOMOd during 
tM previous class 1111 begins, 

'Okay, ao« bert are the Itest^ tubes that «e did last Friday 
aad let's take the* la reverse order. . .!'■ going to ask dlffer- 
eat people to tell so what tbey think are the outcoaes of the 
taper laeat." Perhaps Sot of the students do not appear to be 
llsttalag to Bill. Naay are ulking quietly to their neighbors 
at tbelr ubies. It Is 11:21. BUT holds up the four test tubes 
aad tells the class to aotlce whether the foodstuff In each test 
tube is whole or nhether it's been dissolved Into saaller parti- 
cles, aad what differeaces have occurred In each since last 
Friday. No beglas by ho^dlag up one test tube In front of Saa. 
"Okay, tost tube 4 was the piece of ■argarlae, which Is fat of 
course. Saa, can you tell ae what changes you see In this test 
tubet* Saa responds, *I think It'i saaller." "Okay, but ay 
questloa was: Is It whole or Is It dissolved?" "Oh, whole," San 
replies. Bill coatlaues. 

Its' still whole. Okay. So we really haven't seen any 
digestloa Uklag place here la test tube 4. It's still 
basically whole. Oae difference I do aotlce Is that 
the color has chaaged a little bit. So that Is nothing 
really too sigalflcaat. AVIght, then we go to test 
tabe J, which Is the piece of apple. Alright, Gloria, 
what do you thiak has happeaed to the apple at far as 
digetloa Is coaceraed. 

Bill approaches Olorla's Ubie, holds the test tube In front 
of her for a few lecoads, aad thea she answers that the apple It 
still whole. B11 says to her, *Okay, filoria Indicates that the 
apple Is still whole. . .that It Is aot dissolved or broken up... 
so the apple Is aot digested.* 

lepeatlag this saae procedure. Bill ukes the reaalning test 
tubes aad aoves arouad the rooa asklag questions of various 
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studtnts rt9«rd1ng tht content of the test tubes. This procedure 
het tektn ibout five minutti. 

ani telli the clan to look at the remaining two questions 
«n thlir lib Sheets under the heading 'Conclusions'. Diane is 

in each test tube? What are these changes? She answers. 

uell in test tube 4 (margarine), there really wa*"'* 
Jjy'dig.Jtlon happening;'and J^*"* .V.^^^^'^^iJ^ 
was still whole; and in test tube 2 (bread) it was 
^ally hard to s'ee any digestion happening because the 
crust Just kind of ftll off; it was whole; and n test 
tJSri (egg White) it looked like it had been digested 
into little particles. 

Bill then says. "Okay, th*" y^"''"* H"^^^^l^^^ ^s^^usi*^" 

cant Change took PlX« V rVo'lVes* ^Very gooSMj. so I 

rhrnVth^\'"w\;\VowJ":ist cV.;£;;n£ 

17 Rov?" Roy Siys •gg white. Calling on ^axny, ^'1' "J*-.hw <c 
}s tfl? white?wh.t kind of food?- After "^^'•'l ""rf 
11 vvy V, th* rorrmct reSDonse* Then sam is caiica 

able to give Protein a$ cojrjJJ/JJPJJ;;* observations, what 

Bill tells the class that he will not check the lab sheets 
they nil just completed since they went over them together in 

Style of lecturing. The time is ii.J^. 
Ltcturt o« iBporUmct of Mater: Cramps (Day 7) 

water per day. Continuing. Bill explains 

Doctors today are becoming increasingly aware of how 
iSoo^tant water is and particularly when you're really 
l;Si%e !r hSt days, they're finding out now that 
the way your body feels or performs Is directly 
related to now much water you have in your body. 



179 

173 



All eyes are follOMing Bill as he continues. "Hom many of you 
have seen runners drink water, like on television, when they show 
a narathon?" Almost everyone raises their hands. Bill walks over 
to Diane's table, asks whether she's paying attention, and 
Immediately walks back to the front of the room and says without 
losing a beat. 

Alright, well they need water because they're really 
perspiring. They're getting rid of their water to 
lower their body heat, and they have to replace that 
liquid, otherwise It disrupts the chemistry In the 
bodv, okay? And that can happen to you as well. If you 
don t have enough water, that disrupts the chemistry In 
your body and your cells don't work the way they 
should. So now scientists are discovering. . .empha- 
sizing. . .and they're telling doctors this. . .the 
need for water, and that It keeps people healthy and at 
the peak of what they should be at. 

They did a study recently, some nutritionists, and they 
found that some of the athletes that have the most 
affect from the lack of water are tennis players-- 
especlally the men because they play more sets of 
tennis. I'm talking about championship level of play- 
ing now. They have found that a lot of good tennis 
players have lost matches In the last set of their 
tennis match--11ke after three or four hours of play- 
ing—because they actually became dehydrated. And once 
that happens, that disrupts the chemistry In the body, 
and the muscles don't work, and their reflexes aren't 
as fast, they can't keep up with the ball, they get 
tired easily, and they lose the match. So those ath- 
letes are told to store up on water two or three days 
before the match begins. . .and they are discovering that 
this Is helping them be stronger during the tennis 
match, particularly If It's going to be hot. So this 
Is really relatively new now. Most of the time you 
used to hear coaches say, "Okay, don't drink water now, 
you're going to get a cramp". How many of you have 
heard that before? 

Almost all students have been paying attention and raise their 
hands as Bill continues. 

Okay, we've all heard that— but that's not true. Now 
naturally If you guzzle a lot of water that might 
happen. But here s lots of coaches — famous coaches — 
that have never let their players drink water. Now 
that's changing. Now the professional football teams 
hire a nutritionist, sports medicine doctor, and they 
tell the coaches that they're doing It wrong. It's not 
the way 1 1 used to be. 

Diane raises her hand and relates a story of when she was a 
student at another school, the PE teacher told the students after 
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reserach In more and more areas we re Tinums 
how your body works." 

John says "I've heard that if you drink water Jl!:"*!^ 
a game-th"t\fter playing a hard 9*'"e--you should relax for 
about five ml^'tues before drinking some water. Bill says. 

Okay, that's probably true. Well, you can drink a 
little bit of water. If It's a real strenous effort 
Joillght get a stomach cramp. Generally what you 

?J you drink a little bit of «f i'nt'of*?a'ier 
don't gulp It. YOU don't guzzle » lot of water. 
That's probably not very good at any time anyway. 

The time Is 11:34. Melissa asks "What are cramps anyway?" 
answers. 

Like in a muscle, usually what happens ...^ 
electrical process. It causes your muscle to contract 
Jnd the f bers In your muscle kind of slide together, 
like this Okay? (Bill makes a muscle sliding motion 
Islng the'frngers of both hands to 1 1 1 us tra te what he 
i'eln?) something happens In the <^;«"<J*:y' ^^J.^^,., 
thev're not too sure what happens, and that e>«ctricai 
imoulse is triggered all the time and then your muscles 
suy cJntJaJted then they shDuld be '"elaxlng. okay? 
Ihe balance of some of the chemicals In your body or 
It could be that you don't have "ourh water that s 
causing an Imbalance. Cramps usually 
DeODle don't have enough water. You see a football 
luVer and he has to go to the 5|?el1nes because he has 
a cramp. I'm not exactly sur^. I've done a lot of 
reading about that, and they're not really sure what 
JJlses cramps In the stomach or side aches jr things 
like that. It could be a lot of different things. It 
could be allergies. 
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TEACHER 9: JIN FERBER 



by David Nailer 
Introduction 



The foVowIng Is a short portrait of the 7th-grade life 
science class of Jim Ferber at Whitefleld Intermediate Scnool. 
The first topic observed took place during the middle of January. 
1984 and dealt with the biology of microscopic organisms. Topic 
two occurred during mid-March, 1984 and Included discussion of 
the human circulatory system. 



Background and Vleiipolnts 



Nr. Ferber received his Bachelor of Science degree from a 
western university. Mith his original career objective of 
becoming a coach, he received a Naster of Arts In Physical 
Education with a minor In science. Throughout college, Mr. 
Ferber took many science courses, and claimed that during his 
graduate studies he became Increasingly Interested In science and 
decided that he would rather teach science than physical 
education. 

For the first three years at Whitefleld, Mr. Ferber was a 
classroom teacher for 7th and 8th grades, teaching all subjects. 
Then Whitefleld was converted to an Intermediate school, and Mr. 
Ferber became a science teacher exclusively. After approximately 
20 years as the head cf the science department, Jim Is currently 
teaching three 7th- and three 8th-grade science classes, while 
also handling the coaching duties of the school's basketball 
team. 

Jin claims that he Is not an "outside community person" but 
does put out a newsletter to all parents discussing the annual 
science fair. During Ms Interview he did not discuss many 
outside activities aside from the science fair and coaching the 
basketball team. However, he did seem to be very proud of the 
fact that several of his students had received honors at a recent 
science fair. 

In his approach to science teaching, Jim believes that It is 
Important to Initiate a student's Interest at an early age In 
order to Increase their desire for future learning. He expects 
that when 7th graders start his class they will know a little 
about ecology, geology, and astronomy, since these are studied In 
the 6th grade at Whitefleld. However, In general he looks at 
them as starting from scratch, with no science knowledge at all. 
feels that his students start off with a basically good attitude 
towards science, and that 95S are Interested and motivated to 
learn. Jim believes that the ultimate goal of his class Is to 
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give his students an understanding of and respect for natural 
phenomenon, and an appreciation of the plant and animal kingdom. 
He believes that It Is his job to prepare his students for future 
science classes that they may take. He feels that when a student 
moves on to high school that student will be familiar with many 
of the basic concepts of biology and chemistry. 

When one first enters his class there Is an ove whelming 
feeling of order and respect that Mr, Ferber commands. Disci- 
pline Is tight and the teacher appears to always have firm con- 
trol of class activities. Even so, Jim encourages the students 
to express their ideas and thoughts. He also Involves the stu- 
dents In science through mandatory participation In the annual 
science fair. He tries to get them to think about scientific 
method In their selection of a problem for the science fair. In 
general, Jim believes that developing the students* problem- 
solving abilities Is very Important In the teaching of science. 

After teaching the same course for about 20 years, Jim has 
arrived at a stable curriculum, making few changes from year to 
year. He feels that the students should have a "hands-on" exper- 
ience In his class, and therefore uses as many activities, such 
as labs and films, as he can. He thinks that this will help to 
keep the students Interested. 



CUssrooB Description 



Mr. Ferber's science classroom measures approximately 25 
feet by 50 feet, and contains 18 marble topped lab desks with 
space for two students at each pair. At the start of the year 
these desks were arranged in pairs face-to-face with four stu- 
dents sitting around each. These nine pairs of desks were 
arranged In three rows of three. During the second half of the 
school year the pairs of desks were separated so that all stu- 
dents faced the front of the class, with three rows of six lab 
desks. At the front of the room is the teacher's large marble 
laboratory table, behind which is a large chalkboard with two 
vertically sliding sections. On either side of the chalkboard 
are two doors. The left door leads to a storeroom containing 
equipment and assorted supplies. Jim's office is through the 
other door and contains papers and a large number of science 
books, including texts and popular publications. 

Starting at the front wall, going around the room clockwise, 
there are several posters describing various shellfish. Next to 
the posters is a bulletin board with several felt collages. 
Along the next wall is a poster from Carc:ina Biological describ- 
ing the anatomy of a protozoa. Next, alor.g the far wall there 
are seven windows with shades drawn. The space between each 
window contains various small posters of animals, mostly mammals. 
Also along this wall, below the windows, are four lab sinks. In 
between the sinks is a variety of lab equipment, including beav- 
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ers, graduated cylinders, and Bunsen burners. Underneath the 
counter are cabinets storing biological specimens and lab sup- 
plies. Along the rear wall are cabinets containing a few addi- 
tional laboratory supplies, but most seem to be empty. Under 
these cabinets Is a counter with two more lab sinks, and under 
the counter are bookshelves with many science textbooks. There 
are three empty fish tanks at the far end of the counter. Along 
the next wall Is a series of six different sized posters. The 
posters Include a diagram of the space shuttle, descriptions of 
various Insects, and a diagram of the human heart. These are 
followed by the first entrance to the room, a chalkboard approxi- 
mately 18 feet In length, and then the main door to the classroom. 

Overall, the room seems to be well lit and well organized, 
with a lot of space for the students to move around. Mr. Ferber 
works to keep everything In Its place, and has his students take 
part in all classroom maintenance. 



Course OvervleM and Instructloaal Strategies 



The text for Jim's 7th-grade science class Is Life Sciences; 
A Problem-Solving Approach , published by Ginn and Company. 
Fowever, the text is not central to the class. Jim starts the 
year off witha section on chemistry, since he believes that this 
is the basis for all the other topics. He feels that once the 
students have a basic understanding of chemistry they will have 
an easier time with the other topics. From chemistry he pro- 
gresses with a series on human body systems alternated with 
sections on plants and plant evolution. The final human system 
Is the circulatory system, which he covers Just before entering 
zoology and his discussion of animal evolution. Jim feels that 
Inserting topics on the human systems between the major topics 
helps to break the monotony and keeps the students Interested. 

Nr. Ferber uses the same system for teaching each topic that 
he covers. He starts each topic with a series of lectures, and 
possibly a few demonstrations, and then moves on to various lab 
actlvltes to ,1 1 1 us tra te the concepts that he has been lecturing 
about. Lah write-ups are seldom required, since all lab sheets 
are placed In the students' science folders which are checked and 
graded four times a year. A typical class starts out with a 
short preview of the day's activities, whether It will be a 
lecture or a lab exercise. During lectures and labs, Jim asks 
many questions of the students. He uses visual aids such as 
charts, drawings, and films. 

The textbook Is rarely used by students or teacher. Jim has 
taken many activities from the text and adapted them for his own 
use by preparing handouts for each lab exercise. After 20 years 
of experience teaching this same course he has developed an 
extensive set of class notes and laboratory activities. Jim tola 
me that he has made little or no changes In the curriculum over 
the past five to ten years. Because he has become so familiar 
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with the naterlal, he seldom uses notes during lectures. 



At Khs conclusion of each topic the class Is given an exam, 
prepared by Jim. He uses the same test questions that he has 
used for ni.<tny years. 



Excerpts froa Classrooa Observations 
Topic One: Microscopic Organlsns 



Table 1 summarizes how Jim taught the topic microscopic 
organisms, which was within the unit on cytology. He spent a 
total of ten days on topic one, starting off with a short lecture 
on single-celled organisms on Day 1, and going right Into lab 
activities starting on Day 2. Also Included In the ten days were 
several iddltlonal lectures, lab exercises, one film, and an exam 
on Day 5. The following are several examples of Instructional 
segments. 



Lecture on Single-Celled Organlsas (Day 1) 

The tine Is 10:48. The teacher says, "Now we're going Into 
one-cell organisms." At this point It seems that the majority of 
the students are attending to the topic of the class, although 
some are passing notes. The teacher continues, "The cell Is the 
basic unit of life. Some microscopic organisms live as one cell 
and that's what we're studying, microscopic organisms. And It's 
Interesting to see these lltt'a organisms running around doing 
their thing. Some are cannibals, some are being eaten, some have 
different forms of locomotion. Locomotion In biology means move- 
ment. And all these little one cell organisms are classified by 
locomotion, how they move." He then continues, "Okay, we've 
talked about the amoeba. We have the drawing of the amoeba." He 
asks the class to take their drawings of their amoeba out. Stu- 
dents then search through their notes for their drawing. He then 
repeats, "The drawing of the amoeba." As some of the students 
continue to look for their drawing, he continues, "So how does 
the amoeba move, let ne know." He calls on Lisa and Lisa says, 
"Pseudopods." The teacher then says, "Pseudopods? What are 
pseudopods?" Charlotte replies, "False feet.** The teacher then 
says. '^Yes, false feet, right." He continues "So we know that 
amoeba move by pseudopods. There's a pause and the teacher 
says, "And that. . ." He pauses again before calling on a stu- 
dent, "Lisa what Is a contractile vacuole?" There's a short 
pause, and Lisa says, "I don't know." The teacher then Immedi- 
ately calls on Charlotte wbo answers, "It regulates the water 
content of the cell." The teacher then repeats this. 

Right. It regulates the water content of the cell. 
The amoeba lives In water. It collects water, and It's 
got to get rid of It. If the cell collects water and 
doesn't get rid of It, It will expand and burst, and 
then die. So the cell has got to have a way of getting 
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Table 1 (Continued). Duration of Activities for Topic One (Teacher 9) 



DAT 1 



DAY 2 



DAY 3 



DAY 4 



DAY S 



CUss 
Begins 



S irtn. 



10 itn. 



IS iln. 



20 iln. 



2S irtii. 



30 iln. 



3S iln. 



40 tin. 
43 iln. 



Opening 
Triniltlon 



Teiclier 
levleMi 

Cytology 
Concepts 



Teicher 
Lecturei 

OR 

Single- 

Cellefl 

OrginlSiS 



Opening 

Triniltlon 

Teicher Reviews 
PiriMclM froi 
Testerdiy'i Ub 

Teicher 
Lecture! on 
the Structure 
of Es^leni 



Flli 
ibout 
Virlous 
rrotlsts 



Opening 

Triniltlon 

Teicher Lectures 
on the Iiportince 

or Scl'flrt . 

Microscope 
lib: 

Chloroplist 
Slides 



Teicher 

Lectures 

on the 

Cross 

Section 

of the 

Leif 



Opening Trinsition; 
Students Observe Opening 
Live Aioebi it TrinsltiM, 
Front ofJCl i!S^ 

Teicher Reviews 
Cytology Concepts 



Hoieworfc Col lee 
tlon; 3 Microbe 
DriNlngs 



Microscope 
Ub: 
Obsem 
Live 

PirUHClM 



in!HT5yAr 



m^HTiJAf' 



in!hTs?Ar" 



Teicher Previews 
Toiorrow's Test 

irimAC - " " 



Exii 

on 

Cytology 



Microscope Lib: 
Observitlon of 
Live Aioebi 

fflS)lTS?Ar""" 
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Table I. Duration of Activities for Topic One {Teacher 9) 



DAY 6 



WT 7 



DAY 8 



DAY 9 



DAY 10 



Opening 
Trml tlon^ 

Tnclwr Riturns 

HoiMork ind 

Talks ibwt 

thi im 



McroKopt 
Ub: 

Observitlon 
of 

live 

AWMbli 

Cusleni, 
ind 

Yblwji 



Opening 
Triniltlon 

Teichcr 
lectures on 
Test Topics 
and lab 
Organisms 

Nicroscope Lab: 

Observation of 

Uvt 

Stentor, 

BlephorlsM, 

Md 

VorUcllla 

Teacher Reviews 
Ub and Previews 
ToiorroN 



Opening 
Tr 



Teacher 

Lectures 

on 

Mitosis 



Opening 
Transition 



Teacher 
Reviews 
Mitosis 



Mlcrovlewers: 
the 

Phases 
of 

Mitosis 



Paper for 
HowMork Is 
Passed Out 



Teacher Previews 
Tomorrow 



Opening 

Trans1tl0|i___ 
Teacher Reviews 
Mitosis and 
the Day's Lab 

Microscope Lab: 
Preserved 
Slides of 
Salamander 
Tall Showing 
the Phases 
of Mitosis 

Students 
Complete 
FNL 
Survey 



Teacher 
Previews 
Tomorrow's 
Activities 



mmAP— ffishisyAr-" inMs?Ar— iit!>ii^?Ar— 

♦Rainy day schedule: Class dismissed after 54 minutes. 



in 



rid of the excess water that It accumulates. This Is 
done through the contractile vacuoles and when it gets 
so much water It contracts. That's what we mean by 
contractile vacuole. It's the vacuole that contracts. 
And when It contracts It forces the water out through 
the membrane and then It relaxes and collects nore 
water. 

John asks If he can go to the bathroom. The teacher says and 
John leaves the room. He reminds him to take a hall pass with 
him. The teacher then goes over and gets a small model ot an 
amoeba, approximately 12 Inches long. He holds It up and points 
to the various structures that they have been discussing. 

We know the pseudopods capture their food this way. 
(As he Is saying this he Is pointing to the pseudopod 
with a small nodel of a piece of food between It.) The 
pseudopod comes and encloses this little microscopic 
organism, closes Its ends and forms a vacuole. 

It Is 10:50 and he continues to describe what happens to the 
food particle after It Is enclosed In the vacuole. He explains 
that enzymes then attack the food and break It down Into smaller 
molecules. He continues by giving a concrete example. Just like 
It does in your stomach. When you eat something enzymes att&ck 
that food and break It down. Enzymes attack this food, ^/s "e 
points to the model of the amoeba he explains that once the food 
Is broken down It Is absorbed by the animal. Pointing to the 
little dots on the model he says. "These are all food vacuoles 
and these brown dots are all waste vacuoles. These ^waste pro 
ducts are cast right out through the cell membrane. A student 
then asks how these vacuoles are formed. Jim says. 

That's a good question. I really don't know. A^ 
vacuole here and there's the nucleous. And here s the 
cell fembrane and all this gray stuff Is all cytoplasm. 
I hope when we get one under the microscope, we get one 
that's moving and we can actually see the pseudopods 
being formed. It will probably try to get away from 
light because It's very sensitive to light. 



ParaaecluB Ub (Day 4) 

It Is 10:39. The teacher Is at the front of the room and he 
announces to the class. "Now everybody listen "'•''^"^^^^ tV^VVhP 
The teacher raises his voice since he Is obviously upset that the 
students are not quieting down Immediately. The teacher walks 
towards the north side of the classroom and continues. Now when 
you look at the parameclum—you're going to look at the Pa»"«";e" ^ 
ilum first-there are two things you must do. Now the one person 
that Is in charge of the microscope will set It up. the other 
person ..." At this point the teacher Is distracted and walks out 
of the classroom. He returns approximately 15 seconds l»ter 
carrying two beakers with the live specimens In them. The teacn 
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er puts these two beakers down on the front desk and walks back 
towards the north wall. He continues. 

Now when we start In to do this, one person will get 
the in1croi.?cope and set It up, and If you can't do It 
properly, we 11 have everybody sit down and we'll just 
forget It and we'll do something else. He'll look at 
the preserved slides. So you have to do a lot of It. 
Its a lot of fun to look at these one-cell organisms. 
(There Is a five second pause) Now someone came up to 
me on the way over here and said 'Vir, Ferber, did you 
get the things?" well to me I don't even know what 
he s talking about. 

The teacher now makes the point that he wants the students to 
talk to him In a biological language and not to use terms like 
things when discussing biological specimens. He repeats to the 
students that he wants to encourage them to use biological terms 
and not common language. He feels that It Is Important for the 
students to pick up the terminology. He continues. 

When you talk to me, I want you to talk to me In the 
biological language. Now we are going to be looking at ? 
microorganisms. We're going to be looking at protlsts, 
the one-celled organisms, microscopic organisms, living 
organisms. These words describe what I'm talking 
about. I don't like hearing the word, things. 

He continues to stress the point and says, "I don't know where 
i'ou got that habit, but don't continue It. When you're talking 
about something specific, say what It Is." 

It's 10:42, and the teacher Is still at the front of the 
diss and starts to discuss todays' ?ab procedures. He continues. 

Alright, there's one thing that we have to do with 
Paramecium that we don't have to do with the others. 
He have to use cellulose. Now whether this cellulose 
Is that thick, I don't know. It's usually thicker. I 
see It's pretty thin. 

The teacher Is now holding up a small jar to show the class. The 
jar contains methyl cellulose. He continues. 

It may work anyway. I want you to take a drop of 
Paramecium and put It on a slide. It's In a deep- 
welled slide. And then you will also take a drop of 
cellulose and put one drop in the drop of water. That 
will slow the Paramecium down so thatyou can see it. 
Otherwise it moves very fast, and you have to continu- 
ally move the slide. Does everybody understand that? 
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The class responds In unison. The teacher continues. 

So while one person Is preparing ^^e slide, the other 
person Is preparing the microscope. Now when you look 
at it make sure you try and look for the Inclusions. 
SSw y'ou won't see the cilia. I don't believe, bejaus. 
it's too light, end light will go right through it. but 
iok to see if you can see the oral S^-o^^^^J^J^I^ 
gullet and the contractile vacuoles. See 1^ 
iee some inclusions of the cell and notice the shape. 
Remember, the larger end is the anterior end and the 
Lsmaller] end is the posterior end. 

It is now 10:44. and the teacher tells the class that they 
can g ti wor'k. The'students immediately leave Jhelr "ats and 
those assigned to get the "I c^oscopes go to the f ron t of the 
^^V.ee >n/t t > k n their assloned scope off of the cart. They tnen 
tlkl tSS mJcrosJopes to the counted directly below the windows 
.nrt the counter in the rear of the class and plug them into the 
; tletl. ? e o'tiers that are assigned to g.t thejlides go up to 
the front demonstration table and the teacher proceeds to give 
Lch st"u5en\ a Lep welled slide. Those students who are not 
assigned a specific job tend to go toward the ^'^o" * * " 

to watch the teacher prepare the live specimens. After the 
J?uJfn^ receive thei? slides, they carry them back to their lab 
irAToll Inr ?ace''m slides in tbeir microscopes. The stud^ 
start to look for the Paramecium in their slides, it seems tnat 
severaf are having trouble. Jeffery is walking around from 
group to group asking. "See anything in yours? There is no 
JJSible rispoSse and he goes on to another S^^^P ."^^^^^P"",;!' 
question. One student in that group "yj* , "^^^f^^JJ^I^. ^^JJng 
Shile. the teacher is circulating from V^^^^o^ *^.%*!Vo. „t th^Je 
whether or not they have found a Paramecium. At this point there 
?re three to four Students huddled around each microscope. 

It is 10:49. Catherine calls for the teacher as her group is 
i;igtra?JeNs"at-rhrrro^n7"oV^ 

hear her. She decides to go up to the front and get him. The 
teacher is over talking to one jroup. and says, T^^y re very, 
verv small. SO you have to use the red setting vine ^ea oujc*. 
uVe o^ the microscope). He then proceeds to help focus in on a 
JiJSmecium! The tea'cher is helping Pete's group and says . So 
when the parameciun. moves, you'll move the slide. V'^^S"*' ^ 
is attempting to give the students hints on how to keep a parame- 
c um within the viewing field. The teacher "o^contin es to 
c rculate throughout the room asking groups whether or jot ^Jjj^ 
have seen the Paramecium yet. The teacher repeats the fact that 
the students h'ave to keep moving the slide so t ^ V. J" ^ 
Daramecium moves, the slide also moves. That way they ca"/eep 
?he param"ec"um i'n view. The teacher 1 s now near the center of 
the room and says -Alright, who hasnt found one? There is tnen 
a short pause and the teacher continues Its got to be on me 
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red." (Again referring to the correct microscope setting.) He 
adds, Don t put it under the yellow. If vou can't find them 
under the yellow, you have to use the red." The teacher then 
returns to helping Individual groups. 



Cjftology ExiB (Oiy 5) 

It Is now 10:32, and the teacher, walking around the front 
Of the demonstration table holding a stack of exams, says, "Now 
take your testing positions." At this point the students move 
around the room and take their previously assigned testing 
places. At each lab table there are two students sitting 
diagonally across from each other, in addition, there are eight 
students who are standing along the counter that stretches along 
the south and west walls of the classroom. The teacher now walks 
around the room placing an exam face down In front of each stu- 
dent. As he passes out the exam, the teacher also adjusts the 
students testing positions so as to place them at maxlmuhi dis- 
tance from each other. The teacher asks Lisa where she Is sup- 
posed to be sitting since she has not taken her assigned spot. 
He then points out a spot along the south counter where she can 
stand. The students continue to talk quietly amongst themselves. ? 
The teacher Is near the front of the room and, noticing that 
there Is too much noise, announces, "What did I tell you about 
noise? Next time I mention It somebody Is going to be sitting In 
the detention room. I don't want any noise whatsoever." The 
class Immediately quiets down and there Is no more talking. 

It Is 10:36, and all the students have a copy of the test; 
they start to work on their exams. The teacher is now at the 
north side of the room directly beneath the chalkboard as he 
announces. Define biology means I want what Is biology." The 
students continue to work on the exam as the teachtr stands at 
the front desk monitoring students and looking through some 
papers on the desk. Then, the teacher walks around the room 
looking at students taking the exam. The students continue to 
work quietly. The teacher walks over to the door and stands 
there for approximately 30 seconds before walking over to the 
window to adjust the blinds. 

At 10:39, the teacher, standing at the side of the classroom 
ne r He door, announces, "When you have finished raise your 
han-*, ind I will come bv and pick up your paper. Or better yet, 
Jus . b ' ing it up to roe.'' 



Mitosis Nicrovlewer Activity (Day 9) 

The class has just completed a 10-m1nute review of mitosis. 

JlJ!'"*JI'";f 1^** 5^? ^^^'e phases of mitosis, the teacher 

asks the class. Do you think you could recognize those five 
phases If you saw them?" Several students respond affirmatively, 
and the teacher says, "Alright, then, let's look at them. Every- 
body get a microviewer and a micrograph." Students go to the 
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front desk to get the equipment. The ^ "^/T^^J/V str%*of^e?gi't 
device used for viewing micrographs, which are a strip or eigni 

side chalkboard and says* 

As Admiral Farragut said In the Bay of someplace. I 
tMnk It was Manilla, and they were torpedoing hi ,j 
everywhere, you know he was the navy admiral Farragut. 
SisJld they said. -What are you going to do. re- 
ueft "'aJd he said. "NO. damn the tojP^does. full 
speed ahead." and that's what we're going to do full 
steam ahead. 

Several of the students chuckle or smile at this little joke. 

It is 10:45 and the students proceed to P"* *^Vi'i rfJ Vn^a ^" 

and continues. 

Alrlaht now let's read about It. (The teacher now 
irocSeds Jo read from the card). Alright, on the first 

JaSe 5t sajs' "Have you ever P'-oPV.SnL^oriM ch a few 
hw runtina? You take a small stem on whicn a lew 
l«vJs Xre J?owlng. aSd keep It well watered. When a 
fU ?1ny roots begin to appear you plant the stem In 
sSll. Afier a few' weeks the cutting grows roots which 
are just like the roots of the original Pl*"t- T^h® 
Sunt hL the hereditary traits of tje parent plant. 
Many plants and shrubs are propagated tMs way. In 
«.^h rme the new Dlants are just like the parent 
" tV ca?se"i: llWceU tSere Is a mechanism to 
maintain the hereditary pattern «" oj;. *° ^ H 
^...Ih+ar rpiic Thp orocess by which this occurs is 
SJnSS cen i 'vision or mitosis. The following eight 
"i^Sitographed using •single onion roo tip 
which was photographed under each of the phases or 
mitosis In sequence." 

T«. t..c..r no. stops readlns an. ,^^^^^^^^ 

v/;iVo"sVsrvv,.vVo' c\«Voc.v,or,o* 

The teacher lectures. 

Bir ir„ ".v.%r.,%rp; ^Vr^^^!Vo:•^oo. 

1^ 



at No, 1, this is early prophase. This Is early 
prophase. 

The teacher continues to read, 

''The cell A is in a so-called resting stage, or Inter- 
phase. Actually it is not resting. It Is carrying on 
all the functions of life except cell division. In the 
nucleus of cell A, you can see the very dark nucleoli 
and the small granules of chromatin. It is difficult 
to say when the first part of the cell division begins. 
Recent research with the electron microscope indicates 
that even in this interphase, the resting state, these 
chromosomes are already beginning to make duplicates of 
themselves. In cell B, the chromosomes have become 
shorter and thicker, and for practical purposes, we say 
that cell division, or mitosis, begins with this 
phase. 

The teacher now adds. 

Notice that they are using the word cell division for 
mitosis. Mitosis is actually what happens during cell 
division, and it all happens in the nucleus. So I like 
to say that mitosis is the process that occurs in the 
nucleus during cell division. Alright, if you look at 
A and then you look at B, you can see the formation of 
the chromosomes in B. TheyVe called the prophase 
chromosomes. Look at No. 2. 

At this point the students are now looking their microviewers 
along with the teacher, who says, "In No. 2 you've got the forma 
tion of the chromosomes. The teacher continues to read, 

''The large cell near the center of the slide shows that 
chromosomes have continued to become thicker and short- 
er. They can now be seen very clearly inside the 
nucleus. Soon after they reach this stage they begin 
to move towards the center of the cell." 

The teacher adds, 

Nell, they do this because in metaphase they start to 
move towards the center of the cell. Now this is 
magnified one thousand times. Now this is also, they 
are all magnified one thousand times. My microscope 
only goes up to four hundred times. Now electron 
microscpes can go up to 125 to 150 thousand times. Now 
this is only at one thousand because otherwise you 
wouldn't be able to see it. You'd be looking right at 
a chromosome if you magnified it too much. 
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Excerpts FroB CUssrooa Observations 
tS5i? Two: The Circulatory Syste. 

A summary of how Mr Ferber taught circulatory syste. Is 
contained in Table 2. /he first three clay ^^^^^^^^^^^^ The fourth 
lectures and reviews of blood and h";* /;;'out 25X of the class 
day contained a limited oral exam, "J.^" of the heart 

respectively. 

Lecture on Circulatory Systea (Day 1) 

The teacher as.s the students to^t.ot their notebooks. 

and he taUs with them for a few "J J. 
take notes. At 10:32. he begins to lecture. 

aSd I told you that the waste products are water and 
carbon dioxide. 

era. mn c.ns out . question. "Is that ..t.r ..por?" Th. 
teacher responds. 

H.ter ,.p.r c.nd.ns.s J«cK InJo^J'J'^ JSMis^'tSr"' 

r.VtSirVrr* !rp"nt"o ""sr^i tXrsy'st".. \o. «. 
i€£-:v;rtV,?c:/Jtp/p^sy.rr 

you'r. ,.109 "„1,"°,*ou'«ni /good b.slc "no.l.age 

of your body, ano you *• " X. Vhe body »e1gnt Is 

weight. 
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Table 2. Duration of Activities for Topic Two (Teacher 9) 



Class 

Begins 



5 iiln. 
10 irtn. 

15 irfN. 

20 Mln. 

25 min. 

30 min. 

35 siln. 

40 nln. 
43 min. 



DAY 1 



MY 2 



MY 3 



MY 4 



MY 5 MY 6 

Opening Opening 
Transi t1 on Iri"1^1^5?L - 

Teacher Teacher 

Lectures Announceaents 

on Blood 

Typing 

Rh Factor 

Lab 

Lab 

Blood Typing Activity 
Lab: 

Students 
Test for 
Their 
Own 
Blood 

Tjfge Students 

Complete 

Teacher 

FML 

Lectures 

Survey 

on the 

Rh Factor * 

Teacher 

Previews 

Tomorrow 

iTi^hissAr iri?MTs?Ar ~ ~ 



Opening 
Transition 



Teacher 
Lectures 
on 
the 

Circulatory 
System 



Opening 
Transition 



Teacher 
Reviews 
Botony 
Exam 



Teacher 
Lectures 
on the 
Circulatory 
System 



Opening 
Transition 



Teacher 
Lectures 
on the 
Importance 
of 

Hemorlzatlon 



Teacher 

Lectures 
on 

Heart 

Circulation 



Opening 
Transition 



Teacher 
Reviews 
Heart 

Circulation 

Oral Exam 
on Heart 
Circulation; 
7 of 34 Stu* 
dents are Tested 

Teacher 

hrevlews 

Tomorrow's 

Blood 

Typing 

Lab 

FlSHTsJAr 
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The teacher continues. 

Now I want you to know as much as possible about the 
blood. The blood Is made up of a solid and a liquid. 
Your solids are the red and white blood cells. Now I 
told you yesterday that the real technical name of the 
red blood cells Is erythrocytes, and your leukocytes 
are your white blood cells. 

The teacher now writes these terms on the chalkboard. A student 
stands up and asks to sharpen a pencil. The teacher does not 
respond, but takes a sharp pencil out of the desk and takes It 
over to the student. The student then returns to his seat. The 
teacher continues. 

There Is one type of rec cell and three types of white 
blood cells. The white blood cells are those three 
listed. (The teacher points to the chalkboard where the 
types are written.) Now during the examination I will 
not ask you to list these three, but for your notes, 
you will know that there are three types of leukocytes; 
that there are granulocytes, lymphocytes and monocytes, 
and each one has a different function In the blood. 

It Is now 10:36. and the teacher continues. 

There Is also In the blood, aside from red and white 
blood cells—If you'll call them red and white blood 
cells, I do— you're not going around saying erythro- 
cytes^ and "leukocytes". If you want to that s fine, 
but this terminology Is technical, and for the average 
layman. It's red and white blood cells. But there Is a 
technical name for them, whereas people In the medical 
profession would be referring to them as leukocytes and 
erythrocytes. There Is also In the blood what they 
call platelets. 

The teacher writes "platelets" on the chalkboard and says. 

Platelets appear under the microscope as little 
Irregular shaped black objects floating around In the 
blood. They are only needed for one purpose and that 
Is blood clotting. Your blood has to clot, otherwise 
you would bleed to death. You'll remember that If you 
poke a hole there (the teacher points to his arm) and 
there's no way to stop the blood, you will bleed to 
death and If there's something to block that up. then 
all of the blood won't pour out of the system— all the 
12 pints, which Is 6 quarts--or If you want to get 
technical. 5.5 liters In the metric system. 

The teacher writes "5.5 liters" on the chalkboard and continues 
lecturing. "People who can't plug that hole, they don t have 
platelets. People who don't have platelets can t clot their 
blood and they have a disease called hemophilia. The teacher 



writes the term, hemophilia on the chalkboard. The teacher 
continues. 



A hemophiliac Is a person whose blood won't clot. He 
has no platelets In his blood, so he must be very, very 
careful. He must live close to a doctor and he must 
live close to a hospital so he knows that If he Is In 
an accident and his life Is In jeopardy, he must have 
Immediate hospital and doctor's attention. Now they 
probably have something In the medical profession by 
this time for a person that suffers from hemopllla. 
Maybe he gives them transfusions once in a while to put 
In platelets. Well I don't know what exactly the 
treatments are In modern medicine and how they treat 
this particular disease. That disease is something 
that you are born with. It's not created. You can't 
catch it. That's why they take your blood test imme- 
diately when you're born. They want to know your blood 
type and to see how many platelets you have in your 
blood. 

Rambo raises his hand and at first the teacher doesn't notice 
him. After approximately 30-60 seconds, the teacher calls on 
Rambo who asks, "Is that a liquid or a solid, those platelets?" 
The teacher responds, "No, it's a solid. It's a solid like the 
red and white blood cells, and you'll see them. They'll look 
like a little black dot like that and they're black.' The 
teacher draws a small picture of a platelet on the front chalk- 
board. The teacher then corrects himself and says, "Well, 
they're not black in the blood, they're black when they're 
stained." 



Botony Exaa Review (Day 2) 

The teacher is at the demonstration table preparing to 
return a Botany exam. He announces, "I have corrected your 
tests. When I call your name, come and get your paper. Pete." 
The teacher proceeds to call out names and hand back papers. 
After approximately 30 to 60 seconds, an announcement comes over 
the loudspeaker that today will be a rain day from this period 
on. This means that the period ends at 11:21 Instead of 11:10. 
The teacher does not stop for the announcement but continues to 
call out names. The students go to the front, get their exams, 
and return to their seats. During this process some students 
compare their test scores. 

After passing out the tests, Jim announces to the class, 
"Alright, get out your notes. I Just want you to open up your 
binders. Now I'm going to go over the answers to the test with 
you. Now I gave a lot of leeway on this exam because some of the 
questions to me pertained in a way that wasn't exactly clear to 
you." The teacher proceeds to go over the answers to the test 
questions one by one, reading off the answers to each question. 
This takes approximately five minutes. 
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Next, the teacher comments. 

Now there were a lot of 90s on this exam and 95s and 
80s YOU people who are getting below 60J. you had 
bStter pay more attention in class because I repeat 
everything fifteen times to you. and If It s In your 
nites well It was a surprise exam and I wanted to know 
What you remembered, not what you would 9° home and 
study and then forget. I wanted to {now what you ve 
got up there now. Okay. Denlse Is going to 90 by and 
Sick up all the papers. Be sure you give up your test 
papers and I'll file it for you. 

Circulatory Systea Oral Exaa (Day 4) 

At the start of the period, many students are looking over 
their JotSs on heart circulation In preparation for today's oral 
null ThV teacher waits until 5 minutes Into the period before 
2ilJ't1nq class with a 9 minute review of the circulatory system. 
lien he begins the oral quiz by calling one student up to a 
c a i Of 'tS Juc*Suto*ry System. "Now. Heather come to Jfj oard 
and you trace the blood like I told you. \ ^j!, V coJ're?t 

tSll the class. NOW If you make a mistake, fine I ^^JJf*^* 
vou Now go as far as you can go. Go ahead. As the teacner 

thi? Heather gets out of her seat and walks up to the 
clirt The teachSr hands her the long stick which she Is to use 

hir. because you're.golns to h.ve to do "^'" stSps and 

sterts. She $«ys. "Now the blood goes. . . ^ "f«"" /"/^^ "° 
l.ughs, quietly. JJ' ""J^-jJ^ elbtris* "g'.' i«thlr 

s;jrhues?M^t';h:!;'^:rfito;t%^j;u:N.^^^^^^^^ -p 

♦ hi>*#%.inh hara " The tedcher then adds. What ao we caii ivi 

H"."t!;i? "stjv. "The'u"™".'. p-l^7'7 "Vo7s"up'?o t"hr?r„gr'" 

approvingly. Heather continues. Then It joes up ♦o,rhpr adds 
;Sd gets'oxygen and goes back to the heart jje teacher adds 
"It goes back by the way of what? Heather says, oy me j»um..u 
nary vein?" 

After helD from the teacher on technical terms. Heather 
completes'tSU'lng the b?ood through the s^^*??- .'J.Vd' 'saV'faVr " 
quality of Heather's job. the teacher says. I ^-^u^t "^Id be 
Thl tairhpr adds soeaklng to the entire class. It wouio oe 
letter for^our own sake \o learn to ^ tandl n front of a group 
w rr^.w h-cauce that's very, very 1mport«.nt." The teacher 
ilSn SSn's -^^1ght. ElurbeVh" ElUabeth gets out of her seat 
JSS wSlks towards^ the chart. The teacher speaks. "Now 1 sten 
SSrv Carefully to this, because this Is the way you should do 
J«7 niVabeth proceeds to trace the blood through the system. 
\le teach" IS ratheV stern as he corrects Ell"^^' be'tr 
times when she makes errors. For example, when Elizabeth 
ilstakenlH sajs that the blood goes up the aorta to the lungs. 
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the tea(her responds, "Walt, no. It doesn't go up the aorta, ft 
goes up the pulmonary artery." The teacher Is again rather stern 
as Elizabeth makes several more errors before finishing. After 
she completes the trace, the teacher says, "I would say only 
fair. You have a lot more studying to dc, Elizabeth." The 
teacher now calls Pete. 

It Is noM 10:49. As Pete makes his way up to the chart, the 
teacher says to the whole class, "I don't see much homework here 
that you were supposed to do last night on heart circulation. 
Alright, Pete, let's see If you can do It." Pete then proceeds 
to trace the blood throughout the circulatory system. Pete 
completes It with only one error. The teacher says, "Very good, 
so far, with only one error." The teacher notices that Tom has 
raised his hand, and says to h1n» "Can you do It? Alright, go 
ahead." Tom gets up, takes the pointer, and proceeds to trace 
the blood through the circulatory system. He proceeds without 
error until he comes to the left atrium. He Is unable to think 
of the correct term and makes several errors before the teacher 
corrects him. After Tom finishes, the teacher says "Fair. Now 
get back there. You'd better pay more attention to the names of 
the chambers." This he tells to Tom as Tom goes back to his 
s.at. The teacher adds, "But that's not bad," referring to Tom's 
overall performance. The teacher now announces to the class. 

Now you have to pay attention to names of the chambers 
because, hey, on the test you will have to write them 
out, and If you don't know how to spell them, you'd 
better learn, because you're going to be responsible 
for It. Now you're going to have to trace It, and 
you're goir>- to have to write It out. Remember, we've 
got a test that Is three pages long. 

It Is now 10:53, and teacher Is looking around the class. 
He says, "Alright, now" and hands Bob the pointer. The teacher 
then says, "He looked all around Instead of looking at me. That 
means that he doesn't know It." (I believe the teacher says this 
half jokingly.) As soon as he finishes. Bob begins to trace the 
blood through the circulatory system. Bob finishes after making 
only two or three errors which the teacher Immediately corrected. 
After Bob finishes, the teacher says, "Not bad. You just only 
made two mistakes, three." The teacher now notices that Tony 
has his hand raised, and says, "Tony, you think you know It?" 
Tony responds, "Yes," and gets out of this seat and comes up to 
the chart. As Tony Is walking up to the front of the class, the 
teacher says, "Alright, let's see what Tony has to say." After 
Tony finishes without making an error the teacher says, "Very 
good, very good, only you're supposed to say the heart contracts 
when It's In the right ventricle, not pulses. Very good, Tony, 
very good." 
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Blood Typing Lab (Day 5) 

The laboratory on blood typing Is the "^J* Ji*^ ?I 

Kwrw;:'ivdr4;-:;;;^;l?"S 

IVtl. tie l.nclV, p/t Srojs of blood on th. slides, then .sic the 
teacher to add serum. 

Mow overvone will take out, everyone will take out 
"th^lr a'l'^SSo'l ad a*Sd%hei; -P^fr ^^* IZ 

lancet down. Once you get the alcojol P^^.J^Vhls so 
vour finger and then shake your hand and like this so 
JJu can gTt blood into that fi.nger. Now if you want me 
you tail sc won't feel it when I do 1 1. 

lut Jou ily'feeV?!! When you do it. But I'm not say- 
Ing, you know, that I. . . 

The teacher breaks off with this thought. After a ten- 
seconrUisrSr. fercner continues -HO. you t. .. you^«^ 

circulate around the room helping students who are Jawing 
difficSlty poking themselves with the lancet. The teacher 
Notices that sevlral students are drying to poke thejr index 

-Hd?£t?>Se^^^l?i;^^ e^^ 

iiT^^uiT. - "-•?^:;e^ -Sn%' .ter fetr£ 
rob etcS'^e?:- TreMnrnurrs^rtUVurVnc'rV/si-n. 

H.rgle once .g.ln cells for tje te.ch.r with 

^^rnl^^'J^e^"^^v^^:^;^e;%^:n ni r£ 
UnH ;ts;c:is^^^^^^^^ 

e Hr?rio:\^r;;nr« 

Mil iJSr^Tne'n^i. ".."iHnlll 111 Trnl M drop. Tne 
teacher now moves on to help Catherine. 

T«« *nd Tonv who sit at the same desk, are talking about 
pMcJ l!!iye« 

ItrT.- 10% d«" nVt "spo"/; He Is f.lrly Involved In trying 
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to prick his own finger. After a few seoncds, Tom says, "It 
hurts more to think about It than to actually do It." Margie 
yells to Tony, "Tony, did you cut yourself?" Tony responds, "No, 
not yet." The students continue to talk and have a good time. 
Some of the students try to prick themselves while waiting for 
the teacher. 

The teacher helps students draw their blood, giving the 
serum to each of the students and Identifying the blood types of 
Individuals. Many of the students wait at their desks for the 
teacher to come around and help them draw their blood. Students 
appear to be joking and having fun. After 20 minutes of lab, the 
teacher asks students to clean up their work areas. 
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TEACHER 10: SAN BEHTLEY 



by Alexis Ml tain 
iRtroductlon 



The follOMing pages present a summary portrait of Sam 
Bentley s 7th grade life science class at Hhltefleld Intermediate 
School. The first topic was cell structure/genetics, which was 
introduced in December, 1983 and continued In January, 1984. The 
second topic was the human circulatory and skeletal systems, 
which was addressed in May, 1984. 



Background «nd Viewpoints 



Sara received a B.S. degree in science from a university in 
the southern area of the country. He majored in biology and 
minored in physical science. Sam remained in the southern region 
to attend a year of medical school. Once decided on a teaching 
career, Sam attended a university in the San Francisco Bay area, 
where he received a secondary teaching credential. This creden- 
tial designated biology as his major and the physical sciences as 
a minor. Following receipt of his credential, Sam taught science 
at the high school level in San Francisco for four years. Then 
he transferred to Whitetield Intermediate School, where he has 
been working for the last six years. At Whitefield, Sam's typi- 
cal assignment each year has been to teach four units of 8th- 
grade physical science and two units of 7th-grade life science. 

In an interview, Sam discussed some of his professional 
acitivities outside of class. His most memorable science- 
specific experience was a series of workshops he attended at the 
Lawrence Hall of Science. The purpose of these workshops was to 
increase teachers' repertoires of hands-on activities for 
students. Sam noted that he has Incorporated many good ideas 
from these workshops into his lessons, but that carrying out many 
of the activities as originally specified is unrealistic because 
they require a great variety and quantity of materials. Along 
more general lines, Sam mentioned a 5-day workshop on effective 
teaching that he attended the previous year. He indicated that 
this workshop was Important because it increased his awareness 
about maximizing academic time. Finally, Sam mentioned the 
school s annual Science Fair. While the Fair is a 7th grade 
requirement that receives class time, Sam noted that it still 
entails a lot of energy and Involvement from the science teachers 
outside of class. 

In discussing his view of 7th-grade life science, Sam 
described three major goals he wanted his students to obtain: 
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. . .one thing is right up there above the board, which 
is Why It's up there [teacher is pointing to saying 
that reads "everythlngconnectstoeverythl ng" j. The last 
day of the year they have to write me. tell me what 
that means. That there's a connecti veness. And I 
think that s what life science Is really about, that 
things are related and depend on other things. I guess 
the second thing Is that they should feel confident In 
their own ability to solve a problem. I guess that's 
really what the Science Fair Is about and It doesn't 
really work for all of them, but being educated really 
Is not when you attain a certain number of facts but 
when you find a way to find things out for yourself and 
have faith that you can do It. At this point In 
school, they have to be told everything and they 
haven t got that ability. And I think science should 
give them confidence In their own ability to solve and 
learn things on their own. And the third thing I guess 
Is just a reasonable amount of facts about life 
science, in this case. So that they have a good back- 
ground for other classes of things that they might 
take. 

Sam estimated that approximately 80S of his students begin 
the year with a great deal of Interest and excitement about 
science. He added that parental attitudes toward science probab- 
ly are a major factor In determining students' predispositions 
toward science. Sam also estimated that approximately 75ii; of his 
students achieve his three goals to some extent. 

When asked about specific kinds of behaviors he liked to see 
from his students, Sam said: 

Well, questions always. This Is not something they 
do, but I try to encourage them being comfortable and 
enjoying the class. There's always a certain problem 
there", like they can enjoy It too much and not learn as 
much, or they can enjoy It with the structure. . . but I 
don t like to scare them. I like to make them feel 
comfortable when they come In. 

I love It when a student comes In or when a mother 
comes In or a father and tells me that the student's 
been talking about something I said In class. Or when 
they bring in some extra Information. Sometimes to 
some students. It seems like "Why are we learning 
this?", but other students carry It another step fur- 
ther and, you know, find an application. 

Sam listed off-task behavior as the main thing he tries to 
discourage among students. For examples of off-task behavior he 
mentioned not bringing books to class, a failure to read lab 
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dirtctlont In tht book btfort starting tht lab, not listening to 
rults and dirtctlons, not having things organized, and forgetting 
to do assignments. 



ClatsreoB Description 



San Morks In a rectangular-shaped room that forms one 
outside corner of an older building that used to be a high school. 
The building has interior closed hallways lined Mith lockers and 
doors to the various rooms. The longest dimension of Sam's room 
runs east-west. One enters his room by going through a door on 
the south wall, near the east end of the room. The floor of the 
room Is wood and appears well-worn. The walls are painted a 
light orange color, and the celling Is paneled with yellow 
acoustical tiles. 

The teacher has a wooden desk In the southeast corner of the 
room. Immediately to the right as one enters the door. In front 
of the center of the south wall, there Is a large rectangular 
podium desktop that serves as the teachers' lab station. Also It 
Is Sam s main focal location for recitations and demonstrations. 
A large green chalkboard hangs behind this lab station. 

In front of the teacher's lab station are three rows of 
student desks running In the east-west direction. In addition, 
there are two columns of desks, one on the west side of the room 
and the other on the east. Each row or column consists of three 
large black-top wooden tables that have no storage space. Two 
students can fit at one table, so that six are accommodated In 
each row or column. Students seated In the rows face the teach- 
er's lab station; students In the columns face towards the center 
of the room. Finally, there Is one Isolated desk In the north- 
east corner of the room. This desk Is occupied by some of the 
ESL (English as a Second Language) students and a teacher aide. 

The perimeters of the room contain a vast assortment of 
science-related materials and decorations. In addition to the 
Chalkboard, the south wall has a bulletin board with posters, 
a large periodic chart of the elements, a moon exploration chart, 
and a lodge with a plant, styrof oam-ball molecular models, and 
two commercial cellular models. The west wall Is occupied 
primarily by a filing cabinet and two cabinets with countertops 
and sinks. Different pieces of equipment. Including glassware, 
cylinders, scales, clamps, and test tubes, rest on the 
coutertops. Above the cabinets, a variety of posters are pinned 
up: some are astronomical, some show different animals, and 
others are more "message oriented," like the anti-smoking poster 
with Brooke Shields and a Smokey the Bear poster. Also there Is 
a door leading to the teacher's supply room along this wall. The 
north wall Is occupied by a large heater, large windows looking 
out to a street, and four sections of wooden bookshelves. The 
shelves hold numerous natural specimens, more laboratory 
equipment, and different journals and books. The east wall is 
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lined mostly with bookshelves containing papers, books, and other 
odds and ends. The bookcases are broken up In the center 
by another sink cablnetand two windows above the sink. An 
aquarium and plants rest on the cabinet's countertop. This wall 
has several posters, and the upper ledges of the bookshelves 
hold more s tyrof oam-bal 1 molecular models and a large commercial 
model of a flower and Its reproductive parts. 



Course Overvleif and Instructional Strategies 



The main textbook In Sam's class Is L ^fe Science; A Problem 
Solving Approach published by Ginn and Couipany. Selected by the 
science department before Sam came to Whitefleld, this text Is 
described by San as mainly a lab book. In an Interview, Sam said 
the book gives "the kids enough Information to do the labs and 
that s about It." At the end of the year, Sam estimated that this 
book was used In connection with about 60% of his lessons. Sam 
then Indicated a couple ways In which he supplements this text. 

First, he mentioned using another text. Life; Its Forms and 

Changes, published by Harcourt, Brace, and Jovanvl cTi7'as one 

supp lement; 

And what I use It for mostly Is that it has a lot of 
pictures, which this book [the Ginn] doesn't. So when 
I want to show them something and I don't have a model 
or a specimen or anything, I'll just say, 'Look on this 
page and do that.' And when we do classification, I 
have them take notes from the board, using my drawings, 
and they can see photographs or other things of the 
animals If we don't have a movie or something Involving 
that, then I have them turn to a page In that book and 
maybe make a copy of the picture labeling some of the 
parts . 

The second and more major supplementary tool was described 
by Sam as follows; "In general, what I do Is I put the notes on 
the board and I explain them myself because I think that's 
necessary no matter what book you use. . . I make my own notes up 
from a variety of sources." Sam also Indicated that he usually 
makes up his own worksheets and tests. 

When asked to characterize the typical organization of his 
Instruction, Sam described It as follows; 

Ukay, I would say the material Is presented In the 
lecture, with them taking notes from the board. If a 
lab Is possible for the Information that I am doing, 
then we usually do a lab activity, either from the book 
or from somewhere el se. Or I do a demonstration to 
Illustrate what It Is I am talking about. Also, I have 
a system where I go back and ask questions about mater- 
ial that s already been presented. I'll say, "Remember 
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yesterday. Me talked about atoms," and somebody will 
tell me what an atom Is. Sometimes I'll ask for volun- 
teers If I think It's something that Is maybe a little 
fresh In their minds and they don't really have a good 
concept of It yet. Other times, I ask them not to put 
up their hands, and I go around and I ask generally 
Just different kids to find out If they know It or If 
they're paying attention or whatever. But always we 
try to have labs with the materials, or If we can't 
have a lab, something visual. Something besides just 
me talking. But the responsibility for taking the 
notes and having the information organized In a note- 
book Is theirs. 



Table 1 summarizes the activities In Sam's class as he 
taught his unit on cell division and genetics. Sam spent a total 
of 13 days on this unit. For the first two days, which were the 
last days before Christmas vacation, Sam devoted almost all his 
time to recitation on cell division. When students returned from 
vacation, days were typically filled with a greater variety of 
activities. While recitation still played a prominent role, 
students completed worksheets, saw two films, and spent time 
preparing for the final unit test. Also, the largest single 
activity during the last week, spanning Days 9-11, was the "Gene 
Monsters" Lab. On Day 13 (which does not appear in Table 1), 
students took the final unit test. 

The teacher did not refer to any textbook during the presen- 
tation of this unit. Instead, as Indicated earlier, he relied on 
his own set of notes and lectured from them. Typically, the 
teacher put the key points from his notes up on the board; stu- 
dents were responsible for copying them down, knowing that they 
would be graded on the presence of these notes In their Science 
Notebooks. Except for the "What are Genes?" worksheet, the 
article on Barbara NcCllntock, and the "Gene Monster" lab pack- 
ets, all written materials were developed by Sam. 



Tetcher Recitation on Phases of Mitosis (Day 2) 

It's now 11;30. After having spent some time presenting 
Information about the different numbers of chromosomes in 
different plants and animals, the teacher focuses directly on 
mi tosis: 

"Okay, now in your body, all your cells have to work together, 
so they have to have the same pattern In your chromosomes. So 
the first kind of cell division that we talked about yesterday 
was mitosis, and that creates cells just like the other cells 
that are there, so they can all work together." 



Excerpts froa Classrooa Observations 
Topic One: Cell Division and Genetics 
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Table !• Duration of Activities for Topic One (Teacher 10) 



DAY I 



MY 2 



MY 3 MY 4 DAY 5 DAY 6 

~ ] upening Transition opening rransi- 
Opening Opening Science World sitlon; Stu- 

Trtnsltlon Iri^i^i^^" wgilTne dents Copy 

Passed Out FroM Board 

Students Fill Teaclfcr 

Teacher Students read 

Out Uorkslieet, Article on Introduces 
Reviews Barbara 

"What are Genes?" NcCllntock and and 

Asslgnnents, Answer 4 

Questions About Shows 
Due Dates, Teacher Goes Over her that are on 

Worksheet Answers the Board Flint 
and 

Teacher Goes "Fron One Cell" 
Class Over Answers 

to 4 questions 

Rules Teacher 

Teacher 

Guides Introduces 

"Gene Monster" 
Class as Teacher Lab for 

Next Meek 

Teacher They ReclUtlon 

Reviews Look at on 

Teacher 

Cell Mitosis Phases 

Recitation 

Structure Slide* of 

on 

■mi Strips In Melosis 

Genetics 

Stages MIcrovlewers 

Vocabulary 

of — — — — — — — — 

Teacher Reviews Words 

Mitosis 

Soaie Questions 

that will be on 

Closing Transition Topic Test _ 

DISMISSAL DISMISSAL DISMISSAL DISMISSAL 



Teacner reviews 
procedures; 
students copy 
notes fron 
board 



' Teacher 
Recitation 
on 
Cell 

Division; 

Introduction 

to 

Mitosis 
and 

Melosis 



Closing 

Transition 

DISMISSAL 



Opening 
Transition 



Teacher 

ReclUtlon 

on 

Chronosones 
and 
Phases 
of 

Mitosis 



Teacher hands out 
ditto and Intro- 
duces ditto on 
mitosis £hases 



DISMISSAL 



EKLC 



Table 1 (Continued). Duration of Activities for Topic One (Teacher 10) 



Class 

Begins 



S irln. 



10 wAn. 



15 nin. 



20 wAn. 



2S min. 



30 min. 



35 min. 



40 min. 



OAY 7 



DAY 8» 



DAY 9 



OAY 10 



OAY 11 



OAY 12 



opening iransl- 
tlon; Grided 
Papers Returntd» 
PTC Paper Handed 
Out; Students 
' Copy Notes fron 
Board 

Teacher 

Recitation 

on Ho re 

Genetics 

Vocabulary 

Mordt; Teacher 

Points out 

SoM Genetic 

Features on Hhlch 

Students Differ* 

Including 

Test of 

PTC Paper 



Students 
Complete 

Student 

Class 

Survey 



45 nln. 



Opening 
Transition 



Teacher 

Introduces 

and 

ShoMS 

Flln on 

X and Y 

ChroMsoiies 



opening iransi- 
tlon; ^Gene 
Monster" Dittos 
Ha nded_ou t_ 

Teacher 

Describes 

Procedures 

for 

"Gene Nonster" 
Lab 





Students 


Teacher 


Morfc on 


Recitation 


Gene 


on More 


Monster 


Genetics 


Lab» 


Vocabulary 


Filling out 


Words 


Dittos 




as 




Thfy 




Norfc 



Opening 
Transition 

TeacHer KeicrlFes 
next Procedures 
for "Gene 
Monster" Lab 



Students 

Continue 

Mork on 

Gene Monster 

Lab, 

Filling 

Out 

Dittos 

as 

They 

Mork 



DISMISSAL 



DISMISSAL 



DISMISSAL 



Closing 
Translton 

DISMISSAL 



opening Transi- 
tlon; Students 
Copy Notes 
Fr oiii_B oa r d_ 

Teacher Recita- 
tion on Human 
Dominant and 
Re£e^s1^ve Tr£l ts 

Teacher 

Revlens 

Gene 

Monster 

Procedures 

and Assigns 

Test 

Review Sheet 



Students 

Continue 

Mork on 

Gene Monster 

Lab, 

Filling 

Out 

Dittos 

As They 

Mork 



Closing 

Transition 

DISMISSAL 



Opening 
Transition 

Teaclief ITevleWi 
Procedures for 
Minding up Unit 



Teacher 

Goes 

Over 

Test 

Review 

Sheet 

Mith 

Class 



?tiKlenTs1lan7 ' 
In "Gene 
ster" Lab 
DISMISSAL 



^Duration of activities of Day 8 are approximate. 
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Laura has her hand raised and the teacher calls on her. She 
asks, "How often does It happen?" 

Sam replies. "Well, there's a lot of variation there. Well, 
like In a baby It goes very fast. In your body. It goes fast 
too, but I can't say how fast, like twenty minutes. 1 can't say 
that--but fast. You're growing a lot." 

Jane calls out, "Is ours faster than yours?" 

Sam responds, "Much faster than mine, but does that mean that 
my body doesn't do mitosis?" (A few students call out, "No.") "It 
has to because my cells are wearing out and they have to be 
replaced, okay? Let's continue with our notes, okay?" 

At this point, Sam finishes giving students the definition of 
melosis that he started yesterday. Then he tells the class that 
he wants to talk about the stages of mitosis; he tells them he 
will be making a simplified drawing of each stage on the board. 
After Sam has made his first drawing, he asks the students 
whether they think It Is an animal or plant cell. Various 
opinions are offered and briefly discussed In terms of cell 
structure. The teacher then continues. 

So, we don't really know what kind of cell It Is, but 
I'm going to say It's an animal cell, okay? Okay, some 
of you, because It was a rectangualr shape, might have 
thought it was a plant cell. Okay, write this word 
down. This Is the name of this phase, stage. It's 
called "Interphase." (Teacher writes the word next to 
his diagram.) Okay, have you ever heard your parents 
say that they think you're going through a phase? 
(Quite a few students call out "Yeah.") Okay, what they 
meant Is they think you are changing, okay — that you 
are going through changes and that hopefully you will 
chanae fast and get out of that phase, right? Okay, 
that s what this means too. 'Phase' means changes, and 
"Inter" means between. This Is the way the cell looks 
In between changes, okay? So this Is the normal cell. 
This Is the cell that's carrying on all the life acti- 
vities but Isn't dividing. Are your cells dividing all 
the time? (One student calls out "Yeah.") Well, some 
are, but some aren't. Some are growing and using food 
and giving off waste material and doing all the other 
things. Okay, Interphase Is the normal or resting 
cell--th1s Is what the cell Is doing when It's not 
d1v1d1ng--1t Is carrying on the life activities though. 
Sometimes, when I say this, people think the cell Isn't 
doing anything because It's resting, but It just means 
It's not dividing. (Pause.) Okay, yesterday I had 
this diagram on the board of the nucleus. What were 
these parts? 
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Sam points to three parts of the nucleus in his diagram and 
calls on three volunteers who answer correctly. Jack first 
answers, "Nucleolus." Russ answers "Chromatin next. Then 
Hack answers, "Nuclear Membrane." Sam continues: 

Okay, this chromatin is what 1 want to talk about now. 
Some of you asked if you can see chromosomes. Well, 
some of the time you can see chromosomes, but probably 
most of the time you can't, because when the chromosome 
is not actually in the process of dividing, it^spreads 
the material out throughout the cell, and that s what 
chromatin is. It's sort of spread-out, dissolved chro- 
mosome. Okay, so what I want you to put down, is put 
down "chromatin" and then in parentheses, put down 
"genetic material," because that's what chromatin is. 
Okay, genetic material is spread throughout the cell--- 
excuse me, not throughout the cell, but throughout the 
nucleus. 

Sam has now written out next to his first diagram, "Inter- 
phase - normal or resting - chromatin (genetic material) is 
spread throughout the nucleus." It's 11:39 and the teacher turns 
to the class and tells them that he'll wait for them to finish 
copying this since he'll need the board space to put up the other 
five stages. Art then raises his hand. The teacher acknowledges 
him and Art asks, "Is that little dot in there the nucleolus? 
Sam responds, "Yes, it is." Art proceeds to ask a few more 
questions about the parts of the cell, indicating that he is 
confused about what some of the parts are. The teacher briefly 
runs through the major parts. The teacher then checks to be sure 
everyone has the first phase copied down. He then continues his 
recitation on the remaining phases, going until 11:55. 

Students Read Article on Barbara McCllntock and Hrlte 
Answers to Four Questions About Her (Day 5) 

Three minutes before the class bell rings, Sam is standing to 
the left of the doorway with a stack of Science World magazines 
in one arm, and he's handing one to each student tnat enters the 
classroom. A minute before the bell rings, Sam enters the 
classroom where most students already are seated. He tells the 
class that they have an assignment on the board and that they are 
to read an article in the magazine they've just been given. Some 
students continue to talk to one another. A couple students go 
up to the teacher individually and ask questions I can t hear. 
One student apparently is requesting a copy of the magazine. The 
teacher asks the class if they see an extra magazine anywhere. 
No one responds. As a solution, Sam asks Melanle and dune, who are 
sitting next to one another in the front row, to share; he then 
gives one of their magazines to the student. 

The following is on the left side of the chalkboard: 



"January 5. Please read article on page 8. 
Answer these questions: 
1} Mho was Barbara McCllntock? 
2} What did she discover? 
3} Mhy Is her work Important? 
4} Mhat honor did she win? 
Ten minute limit." 

At 11:16, after the bell has rung, the teacher says: 

Okay, everbody, listen. At about 25 after, which Is 
about 8 or 9 minutes from now, I'm going to stop you 
ano we'll talk about these questions — but just real 
briefly. I mentioned this yesterday. I want you just 
to write down who this lady Is, what did she discover 
and why It Is Important, and what honor did she win. 
And the last tine we did this [referring to his earlier 
classj, some students said Itwould be easier just to 
answer these like In one sentence. You know, like the 
first one — they said, "Barbara McCllntock Is blank, 
blank, blank, blank, and she did this, blank, blank, 
blank, blank." And that way they can combine the 
answers, you know. In one sentence. So, whatever Is 
convenient for you to do--but I want you to know that 
Information, okay? 

The teacher notices that George has his hand raised and 
calls on him. George asks what he should do given that his right 
arm and hand are In a cast. The teacher responds that he should 
read and think about It anyway, and then copy It from someone 
else later on. 

It's 11:19 and students are all reading or writing. The 
noise level Is low, with Individual students commenting to one 
another only occasionally. Sam begins to walk around the room 
picking up various supply Items; he takes them over to a cart 
that's near the chalkboard. Next the teacher goes Into the supply 
room, presumably to put some things away. At 11:20, Sam comes 
out of the supply room and begins to monitor students by walking 
behind their seats. The room Is quiet. As he walks behind the 
second row of seats, Connie looks up and asks the teacher a 
question that I can't hear. Sam responds. Sam then walks up to 
his lab station and takes a rack of test tubes and puts them over 
on one of the countertops along the west wall. The next several 
minutes continue In much the same way. The teacher continues to 
walk around the room, monitoring students, and a few students ask 
the teacher questions about the assignment. At 11:24, It appears 
that about half the students are finished writing. Those that 
are finished generally are sitting quietly at their seats. A few 
comment to one another and at least one of the .students Is read- 
ing other articles In Science World . 

At 11:26 the teacher asks the class, "Have most of you had 
time to read this now?" Students do not answer and Sam goes on 
to ask whether most of them have finished writing. A few 
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student, indlc.t. tjey .r. stin worMng. S«» resp.nds.^Joic.y.^I 
think what we're going " " ,ou who haven't finished, 

rutr;i%t\^\^%':?nrsownf;j r;;a£.n.;^ 
rh:'rs^^°^'?n"i.d^^^e"v«^^1^n"^n^ .r/e^^^ "»«••• — 

quickly returns to her seat. Sam continues. 

"okav first of all. does somebody want to volunteer . 
and'insVe^for number one7 "•'o Is Barbara McCllntock 
Mitch has his hand ralsea Sam cal i s on " 
save "She Is an 81-year-old scientist. aam rei^nea, 

hg' aV"shVVtre*s^"H^^^c^^^7n^7yV.'nf 

that It actually says four decades. ^l^^^s out. 
class. "HOW lorn Is four decades? Russ cai.s oui. 
"Forty years." 

At this point. Sam Is «9«1 " j "\«^;%%\Vy to'Sl? Tn'J s'e"ds 
walked up to him. and ''«J\Ven contlnuL^ "Yea?. Jhe Siscoveries 
her, back to her f^Vf orshe acJSJny Sade some t1 me ago. but now 
lh\^ Vrs\\V\^n%^%^' uJd%VsunV\re'liiportance of her discoveries. 
SkaJ. Number two. What did she discover?' 

It's 11:28 and Sam calls on Sally. « "°;;°!"?t'"a'nt 
looks at the teacher and ^"^^^^^"r hv saving "Why don't you say 
answer. Sam tries to encourage her by saying, 0° J ^^d- 

Sfn-g* i;e%" reVd'Vn-'t^e'ne^'atr/ 's/J'cVhs Us^n/another 
nonvolunteer . 

Susan reads off her paper. "She discovered that the genes in 
corn don't stay in one place." Sam responds. 

Okay, right. She discovered that genes, particularly 

Another on a chromosome. So. ^"y*';^* JlJce to 

number two is that genes can move from one place 
another-that's what she discovered. 

,ast tro y:^-^^^^^'^^^ 

time. This activity ends at 11:30. 
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Teacher Introduces and Shows Fill, "Froi One Cell" (Day 6) 



As students enter the room today, Sam Indicates that they 
should be copying down the genetics vocabulary words and 
definitions that are up on the board. He tells them that he will 
need a few more minutes to get the film projector re>dy. He 
proceeds to rewind the film and reload It. A few s Jents ask 
the teacher procedural questions as he Is working with the 
projector. The teacher gives them answers. At 11:19, Sam says: 

Okay, everybody, just listen a moment. I want to 
tell you something about this; film. Okay, this film Is 
called "From One Cell." Okay» and what It does Is It 
starts with the fertilization of a sperm and an egg. 
Okay, what's the process of cell division that makes a 
sperm or an egg? 

Paul has his hand raised and Sam calls on him. Paul 
answers, "Melosls." Sam continues. 

Okay, melosls. That's where the film starts. The rest 
of the film talks about how that cell, that one cell 
fertilized, grows Into a human being and also how the 
body grows and how It repairs Itself. What process 
would that be? Lenny?" 

Lenny has not volunteered. After a few seconds, Lenny 
Indicates to the teacher that he doesn't know the answer. Sam 
then calls on Russ. Russ answers, "Mitosis and melosls." Sam 
replies that he only wants one answer and Russ then says, "Mitosis. 
Sam says. 

Mitosis, yeah. Melosls makes the sex cells that come 
together to make a new Individual. Mitosis helps that 
Individual to grow and function, okay? Um, I'm going 
to turn this film off In several places--hopef ul ly, not 
several, but a few places — and tell you a couple of 
things about the film, okay? Sally, just wait a 
minute, okay? LSally has started to turn the lights off 
for the film.] A couple of things I want you to pay 
attention to. They show mitosis In the film, and they 
go through the stages — up In the corner of the screen 
they name the stages. We're going to stop there. 
We're going to go through It once. I'm going to turn 
It backward and run the film backward so you can see It 
backwards — just so you can see the stages — then we're 
going to turn It forwards again so you can follow 
through with It, okay? Another thing about this film. 
It was made by the American Cancer Society and the 
whole last part of this film Is about cancer. We're 
not really studying cancer although we mentioned It, 
but I'm not going to show you probably the last four 
minutes of the film, okay? But If you pay attention to 
the first part, I think you'll see It's a review of 
what we've done so far. Um, If you haven't copied down 



«n the words, you can get them when the film's being 
?ewound Lreflfrlng to the vocabulary words on the boardj. 

AS Sam finishes this introduction. Art "Us out that he 
needs the notes from yesterday because he was absent. Sam tens 
AJt lhrt hS'll have to borrow them from someone to copy them. 
JeSnJ calll out that he's willing to lend Art his. but Art 
doesn't appear to hear Lenny. 

It's now 11:22 and Sam indicates to Sally JJ«\f!j« 
out the lights. Sam turns the film on. After the title or ine 
f??m appears, the film shows a young girl looking at a variety 

they are difficult to decipher above the noise level of the film. 
sSm ends up finishing his own question by "/^".iN.Vn^a "a°nd'' 
film goes on to describe and animate the cell dividing and 
JUllt?5g ?n an identical copy of itself. As J^U . Vst^*" 
calls out. "What process is that--meiosis or mitosis? Most 
students call out. "Mitosis." and Sam confirms this. 

It's 11:24 and the film narrator goes on to say that each 
human being begins with the fertilization of an egg by sper", and 
JSJI this combination is called the zygote San. ^ J,^*- ^ "9 
around the room during this portion of the film. Most students 
appear attentive to the film, and there is 
between some students sitting next to one Jj^^'^' .^^^1^3*;; 
teacher walks near Doreen. she raises her hand. She asKS an 
iSlSdible question and Sam responds. Sam then goes up to June 
.15 savs someth ng to her. The film now is communicating that 
the l5iote «ll undergoes cell division using the code contained 
? % ^'?hr%m«imes vi'a DKA. Then there ^^'^s'am 
illustrating the division of the zygote into eight "lis. bam 
stoSs the film at this point and tells <^1«" ^^^JJl^^he 
run it back. He also tells them to pay attention " J-^a.* f « 
chfomosomes are doing -nd the name of ^ 
plays this film segment backwards and then lets the film go 
forward again, without interruption. 

The film goes on to indicate that ^"'^^y JL'i?} J"'' 

« h«iinui hall Of cells is formed. These cells then specialize 
?nt2i??ferent kin" Of tissue and body parts, probably through 
some code in the'oNA. but the process isn't fully ""J^/ Jjjjj-,/* 

^iThra^^\Von-oVa-yV:^^ch?ld^^^oi^^ 

given of specialized cells, namely muscle tissue and bone. 

It's now 11:26. Sam lets the film run until 11:34. Stu- 
dents appear attentive until the end of the film. 
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students Mork on "Gene Monsters" Lab (Day 10) 

Today Is the second day that the major activity Is the "Gene 
Monsters" Lab. For the Lab, each student received a 9-page 
dittoed pamphlet which contained directions and worksheets. The 
first step of "Gene Monsters," which was the assignment yester- 
day. Is to flip a coin to select one of a pair of genes (dominant 
or recessive) from a list of 20 characteristics (e.g., long or 
short arms), one list for each parent. Then the chosen genes are 
combined to make a new list of the characteristics of the off- 
spring. Templates of the various alternative characteristics are 
provided, and students proceed to trace and color their first 
offspring "gene monster." Today, the assignment Is for members 
of the class to pair up, and to breed their first gene monsters 
with one another to produce two offspring each. At 11;20, Sam Is 
continuing to give directions. He says: 

You can choose, you can mate your monster with whomever 
you wish. Anyway, the monster that you choose for 
that, you will put In this column right here. LHe Is 
pointing to the right-hand column on the page he Is 
holding up.] Okay? You'll put It In this column right 
here. Okay, then you'll follow the same method as you 
did yesterday. You'll flip a coin for each pair of 
genes because you have to choose whether the one on the 
left or the one on the right will be contributing to 
the baby. Okay, does that make sense? Do you under- 
stand? (At least one student calls out, "No" at this 
point.) You list your gene monster's genotype, you 
list somebody else's gene monster's genotype and you 
flip a coin to find out which genes the baby monster 
will get, okay? 

It's 11:21, and Sam continues: 

Okay, this Is what I'd like you to do today. I would 
like each of your monsters to have two chi ldren--two, 
two. The way you have two children Is you do thls-- 
okay, you have a column In the middle here for a new 
gene monster, right? Just do that once and you'll rave 
one monster, right? And then go through the same 
process again. Just make another couple of blanks 
there, okay? That's not hard to do, so you'll make two 
monsters today. That means--Walt, are you and Eric 
together today?--okay. If you and Eric are going to 
work together today, that means that you would make 
two, and he would make two. Between the two of you 
those two monsters would have four children, right? 
Does that make sense? Yeah, and then you'll draw them. 
I brought In some crayons here, so If you need colors 
today while you're doing it, you know, just come up and 
get them. Just make sure you put them back when you're 
done . 
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Sam continues to elaborate on the directions for anothe; 

u ♦A caw and that he will StOP them ADOUX Tive minMwca 

blforeVhe p^eM^d end's'* Sam then starts to walk away from his 
?Jb station?' AS he does so. Doreen ^nimedlately comes up to him 
and asks an Inaudible question. Sam responds, and ts he 
"Sish /JaJfa ca?ls 2ut. ;Can you breed y^^^^sene monster w th 
its baby?" Sam responds, "I guess you can. Sam then ifjl^s over 
towards the east side of the room and talks to Walt. Then the 
Jeacher aide Jalks up to Sam and they have a brief conversation. 

Looking around the room now, some students "9 ^. 

around to one another, looking at each others' '"onsters. Pre 
sumably, they are seeking the partners 

would line to breed with. The noise level Is moderate. Sam 
ialks back to his lab station. While he Is there, Lenny comes up 
?o him wi th a question, and then Jack follows him. Their ex- 
JSanges are inaudible. June stands up "d walks up to the lab 
station and takes some crayons out of ih«'>°f^^^^"tti'na across 

Chuck calls out in a loud voice, "I don t get this. I 
tSve doing It wrong." Sam starts to walk over to Jhuck. Indi- 
?ftina to several other students that he'll get back to them 
AVer Sam the'J'stands Inbetween Chuck and Mitch and 1 stens to 
tSeiJ* questions. I don't hear the questions clearly, buj Sam 
ends u5 "nn?ng through the basic directions asjin. telling them 
to copy down their own and their partner's ?e"o;yP",l" !^*xx. 

"iSmns and then to toss the "1^*\^VV."l!lL that th^y wi 1 
cnrina will be like. He also indicates to them that tney wi i i 
a'c have a dVfierent offspring by virtue of the "In tossing. 
AS Sam explains this, Jane and Lenny are ^'.ai ting nearby, f 
Lenny never end up asking Sam a question, but stand inere 

itSten!?;! AS Sam^ finishes up with Chuck and Mitch, he turns 
around and tells Art to sit down. 

It's 11:27 and Russ has his hand raised. Sam walks over to 
him «nrt thVv converse. Then Laura has her hand raised, and he 
Jl!c Jir fL ?JsSe?l her question. Jack and Lenny are standing 
?ra^Serni;?br and^'sam a?ks them whether they have a question. 
TSeryioirthaV they don't. Then Ralph raises his hand and Sam 
walks o've'r 'to Mm a'nd'provides assistance. Next Sam starts to 
walk towards his lab station, but he stops behind Art and 
?pora»'s sea?s on the way. sim asks them what's going on, and he 
rendVaThoVtrim^VuVng with ^^em. Larry then looks over and 

^?o%NL%" -j\Ve \ren'^cVme;s; u"p"tV 1^^^^^^^^^^^ 
students. 

it'c 11-30 Both Jane and Susan stand up and move oyer 
to Where sVm is standing. The teacher deals with their inquiries 
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for awhile. I would now characterize the noise level In the room 
as moderate. Looking around, some students are tossing coins 
while others are writing and tracing. Still others are convers- 
ing with one another or appear to be waiting for help. While Sam 
Is still In the east corner of the room, June walks up to him 
with a question I can't hear. The teacher responds and then 
moves toward the first row of seats. As he passes Sally, he asks 
whether she's doing okay. Then he says, "Let me see your mon- 
ster." Sally shows It to him and he Indicates approval. Sam then 
walks to his lab station and looks at what Mitch Is doing. Sam 
then notices Dean sitting next to Mitch, and he asks Dean 
whether he understands this. Dean Indicates that he does. Sam 
moves down this row to June and looks on at the whole group of 
girls, which Includes Melanle and Connie. Sam then starts circling 
the room again, going towards the back. As he passes Mitch and 
Chuck, they again ask him a question. I don't hear It, but the 
teacher responds that you make one baby first, and then. If you 
have time, you make a second one. As Sam Is finishing saying 
this, June comes up to the teacher. She asks a general question 
about what to do next, and Sam tells her that she should find 
someone to mate with. 

This activity continues In much the same fashion until 
11:57, when Sam asks the class to finish up what they're doing 
and take their original seats. 

Excerpts froB Classrooa Observations 
Topic Tmo: Huaan Circulatory and Skeletal Systems 

Sam devoted lu days to the unit on the human circulatcry and 
skeletal systems. Table 2 summarizes the activities during this 
time. Sam introduced the unit on Day 1 by presenting the func- 
tions of all ten major systems In the human body. After this, he 
focused first on the circulatory system, devoting parts of the 
next four days to recitations about It. On Day 6, Sam devoted a 
good portion of the period to a recitation about the skeletal 
system. On Day 7, students formed groups and rotated around the 
room to nine different activity stations. Six of these stations 
had materials about the circulatory or skeletal systems (the 
remaining three had more to do with the digestive system, a topic 
the teacher never had time to develop). Days 7 through 10 were 
devoted to some combination of test review and/or testing. 

There are two aspects of this unit worth further mention. 
First, this unit was addressed during the last two and one-half 
weeks of school. This probably accounts for why Sam devoted some 
blocks of time (see Days 5 and 6) to clarifying exactly how the 
remaining days of the school year would be spent. It also ac- 
counts for the occurrence of the FWL posttest on Day 8. Another 
Interesting aspect of the scheduling Is that assignments on the 
circulatory and skeletal systems were discrete but overlapped In 
their timing. -For example, the largest assignment students re-^ 
celved was "Edna," the piecing together and labeling of a dittoed 
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Ttblf 2. Ourttlon of ActlvUlei for Topic Two (Teacher 10) 



Class 
taflM 



I Bill. 



10 



MT 1 



MT t 



MT 3 



DAY 4* 



tf ■(•. 



Malii. 



40alR. 



4S Mill. 



II tH; _L M 



Malii. 



iteMlM OHMm tlwi; Ttsehtr Transition; 

H-K.-. rrfrr.... ssrs.ss:. Hsrs- 

ttM ImN «rc«1«tory Httrt oU«r««. 

SyttMfim irtthTtutM 

loart Rttojtrct Tttentr 

StiiMts Out t Mttet Meltttlon 

Tilt •'•4 *Ml*nf Ttsehtr 

iiS "Mns-M MclUtlon on 

M Mrtt 

B»*M4iMM Slid 

Sn • Fiwctloiilnj 

St TtKmr ot Httrt. CoaptiUlon 

Fpm fr«f1dlB9 

J!t« introAictt taiMtrt to of 

^' Ditto: 

Part Ttachtr Givtt Blood 

Mdltlonal 

StiitiiU of MrtetloM 

nil In f"". 

StstHtrt nr. W Tttehtr 

Mttt oti 

Ttudtnli-eln- 
tart Look at Bone 

Smple 

ttrt as 0' F"*' O'SHISSM. 

StfpltMot • 



Tticlitr VirivTMi 
unit Actlvltitt 

D15W1S$M> 



PISWISSAl 



«HIMMi day. 



DISniSSAL 



DAY S 



Ttactitr 
Dttcrlbtt 
Activities 
•nd 

^octdurtt 

for 

Next 

1 1/2 Neekt 



Teacher 

Orally Quizzet 
Three Rowt on 
Circulatory 
Syttcei 



Teacher 

ReclUtlon 
On 

Blood 
Types 



DAT 6 

papers 

Handed Back 
FroR Last Unft; 
Teacher Goes 
Around and 
Grades . 
Teiclier nevieWs 
Ditto Listing 
AsslgMwnts for 
next 2 Weeks. _ 



Teacher 
Recitation 

on 

Sanple 

Quiz 
I tens 



Teacher Revlens 

Note on Asslfln- 
nents 



Teacher Prepares 
to do Blood Test 
Oeeionstratlon 

FlioJ Test 
Desionstratlon 
With 2 
Volunteers 
DISHISSAL 



Teacher 

ReclUtlon 

on 

SkeleUI 
Systca 



DISMISSAL 



218 



ERIC 



Table 2 (Continued). Duration of Activities for Topic Two (Teacher 10) 



Class 
Btgtns 



5 min. 



10 wHn. 



IS «fn. 



20 •tn. 



2S «fii. 



30 min. 



35 min. 



40 iitn. 



45 iitn. 



DAY 7 



DAY 8 



DAY 9 



itacntr nanas 
Ou t Tt s t_ 

Studtnts Takt 
Ttst on 

Ttaclwr Explains 
Lab h*octdiirts: 
totattiM to 
' 9 Activity 
SUtlons 



Student 
Lab* Rotating 
In Groups 
to 9 

Activity 
Stations 
on 

Hunan 

System 



Students 
Conplete 

Student 
Survey 



DISMISSAL 



opening 
Transition 



Students 

Take 

FNL 

Posttest 



Teacher 
Recitation; 
Reviewing for 
Test On 
circulatory 
Systcw by 
Orally Quizzing 
Students 

DISHISSAL 



Teacher Gives 
Directions for 
Test and Reading 
Science World ; 
Hands Tes t j)u t_ 

Students 

Take Test on 

Circulatory 

Systeii; 

Read 

Article In 
Science World 
If finished 
earl « ^ ^ 

Teacher 

Recitation; 

Reviewing for 

ToiMrrow's 

Test on 

SkeleUI 

Systea 

Teaclier OescrlFes 
Fllii He'll Show 
La te r thj^sjmk 

DISMISSAL 
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diagram of the human skeleton. This was V"^".*! ^^tii Dav 6 
Dav 2- Sam did not lecture on the skeletal system ^ay 6. 

iHtina also fit this pattern. Sam broke the testing on this 
In t tS tSrel pieces! one on the functions of ^^.e ten hu.an 
systems, one on the circulatory system, and one on the skeletal 
system The human systems test was administered on Day 7. Ke 
Jiews for the test on the circulatory system took Place on Days 5 
^JSV. with the test occurring on Day 9. A '"VA'fhl^tes? occur - 
on the skeletal system took place on Day 9. with the test occur 
ring on Day 10 (not shown in Table). 

Ac was the case with Topic 1. Sam did not rely on a textbook 
,c « iaior resource for th s unit. He did use the supplementary 
Uxt/L^^%^ Its^F^rms a'nd for some "atwork assignments 

where Tiultn tTwTrkid fr^m^Si^ diagrams of the human 

JvsJems Also while some dittos that Sam used were based on 
'omrrVia/Vo^uVc'eV (e.;.?'"Edna"). many - re {^^Pf^ 
(e.g.. all three tests). As always. Sam relied on his own set ot 
notes for his recitations. 

Teacher Orally Quizzes Three Rows on the CircuUtory 
Systea (Day 5) 

It's 11:26 and Sam tells the class that they will no«-/aje 
♦hp "ouiz" that he told them about yesterday, where each of the 

^HhsiUVTii! ?iVVuiVto7;«:^ ''^fBC^ 

"a {K^e%£ 

^S^X'::^''^ rarts-of^Vhi-hrar^t! TLir^i^^^] 

many of tU thVnk they can do that. I '>«iU Vrrt"%5S' 'she 
their hands Sam then asks June if she wants to do it. and sne 
indUate2 that She does. As June walks VV;LThel'S"oi ng*i t 
station. Sam reminds the class that it might them doing it. 
and if they want to. they can work in groups. At this point. 
i?.np looks bac"\o her row and sees Connie, who is saying that 
sh%"Vants to"com^/a'l%ng ?oo. June indicates her agreement, so 
Connie walks up to the front of the room to Join her. 

Standing near the back of ^^e room Sam re^^ nds J""* 

ssrsVi^vVi rf^^thr^ii-srirmrd^eriye i"": ^v'j ? ^-n 
rn"s^s^Tery"^^^t^^^c^^^\^^n^^^^^t"tVVwJ^b^ 

ar 't e vent le" sam°\"ks her Shich one is the right and 

th'ich one the left, and June indicates tV^P^VoVsVlSng w th 
correct Several students correct her. and she goes a long wiin 
'tS L Sam VhVn asks her what the t«o "Pper chambers are ca ed. 
and she correctly answers the left and right atri"m. He inen 
J^ks June what the big red tube is coming from the left side of 
tSe hear? June says sSe doesn't know, and Sam calls on Chuck a 
JSnvSruS't'eer'from /une's row Ch"ck "ys The jorta " and Sa. 
indcates he is right. Sam then calls on Mitch, seated nexi 1.0 
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Chuck, and asks him what the large blue tube Is going Into the 
right atrium. Mitch answers In a hesitant voico, "The pulmo- 
nary." Sam responds that that's not right, that Instead It's the 
vein from the upper part of the body. Sam then walks up to the 
front of the room and says, "Good, girls," Indicating that June 
and Connie can return to their seats. Sam then picks up the 
model and says: 

Okay, one more time. Okay, look [as he po1nts]--r1ght 
atrium, right ventricle, left atrium, left ventrlcle-- 
the aorta carries blood away from the heart—the aorta, 
veins, pulmonary — because It goes to the lungs, and so 
forth. Okay, the second group Is going to tell you. Is 
going to trace the path of blood, right? 

It's 11:28, and before Sam even has the chance to designate 
any students from the second row, Laura and Doreen stand and 
move towards the front of the room. Doreen holds up the model, 
and Laura begins to speak Immediately, but she Is Interrupted by 
members of the class who Indicate they can't see clearly. In re- 
sponse, Doreen steps back further and holds the model up higher. 
Laura begins again: 

One of the blue veins goes Into the right atrium from 
the body, bringing the red oxygenated blood — settle 
down. Art—then It goes Into the right ventricle, and 
It Is squeezed out Into the pulmonary artery — which 
goes to the lungs and gets oxygen and comes back 
through the pulmonary artery Into the right — left 
atrium and goes Into the right — I mean lef t--ventr1 cle 
and Is squeezed out Into the rest of the body. 

Sam responds. 

Okay, that's It. There was only one little mistake, 
and it wasn't a very big one. It's that when the blood 
comes back from the lungs Into the atrium there. It's 
red, but It's In a vein, not an artery. Because If It 
goes towards the heart, those are veins even though It 
nay have. In that one case, oxygenated blood. Okay, 
thanks, that was real good. Okay, now, the front row 
was going to do what? You were going to talk about the 
different parts of the circulatory system, right? 
Okay. Any volunteers? 

It's now 11:30. Mitch raises his hand and the teacher 
calls on him. He starts to stand up, but Sam tells him he can 
sit down and talk. Mitch starts by saying that the pupose of 
the heart Is to pump blood through the body. He goes on to say 
that the arteries carry blood away from the heart and that the 
veins carry used blood with carbon dioxide away from the cells 
back to the heart. Sam then Intervenes and asks Art to define 
the capillaries. Art says the capillaries are where the arteries 
and veins meet. Sam responds, "Okay, but what happens there?" 
Art Indicates he doesn't know. Sam pauses to give Art a little 
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t4m« iind then surveys the row as If deciding who else to call 

J Me%^Vh?l2;rerr e.'who sits i" ^he "%ond row has got^^^^^^ 

out of his seat and moved up to an empty one In the JJ0"^;°*'' 

Saving his hand enthusiastically for the chance to respond. 

George's actions provoke laughter from many ^^"Jf "Jj* 

Georae he's only going to call on people from the first row and 

asrs'him to mov'e back to his seat. George complies S*m fje 

calls on Paul, who answers with some hesitation "P^JJ^*;;* J 

are where the blood comes Into contact with 

savs "Okay, one other part that you guys left out. "hat s a 

"il'important part of the circulatory system ^hat you didn t 

mention?" Several students «11 ^^VVhV cU^V that m ^' 
"The brain." and "The lungs." Sam tells /he /V" 
rnicwpr he was looklna for was The blood. It s now ia.o^. ana 
the teacher m'akes a transition to a recitation on blood types. 

Teacher Recitation on the Skeletal System (Day 6) 

It's 11:34. and after a brief pause. Sam asks everyone to get 
0",: :-,-S;%-S tun JoTt:e"brc\"^%^ ?h"l^ \Ve\ t-aVe o ? ^ : 

Jill be what your test will be on a week from today, okay? 

At this point. Sam goes to the side of the room -"d Picks up 
a small skeletal model that's about jind one-half feet In 
hPinht susoended from a pole over a pedestal. As he s carrying 
Jh f Sick tS Sis lab station, students are chatting, ajd some are 
iskinn^he teacher questions. Art. for example, asks Sam whether 
The "il'n hVvV a' dUgra. on their test that's like the one on their 
HI tto Sam resDonds that they will and that they wiii nave uv 
llbe?*1t 1? Sulh the same way.' Then Chuck asks whether 
to keep "Edna." Sam responds that he wants It In ^^elr notebooks 
JSdthSt all they have io do Is fold It up and place It there. 
Sam then continues: 

Okay, everybody. I hope you learned a Uttle/'^onj 
EdnJ-Edna is \ good thing for you to use as a study 
guide because you can point out the j)©""- Jf^'^* 
two ways to study for the test on the skeletal system. 
One is to study with a friend, using Edna. Jhe other 
is to study with yourself, using you. I* ^always goou 
to learn the parts on you. See. I've got all my parts 
right up here Lhe's pointing to the ^-shirt he s wear 
ing. which has a skeletal diagram on the front and 
back]. Um. I'm not Mr. Edna either. This Ij Mr. Edna 
right up here Lpointing to skeletal "OdejL His name 
is Huey. Yeah, this Is Edna's husband. Huey. 

At this point J&ne asks something about the coloring of the 
model, referring to the blue parts of the rib cage. Sam responds 
that he didn't put the blue there — that It's there to represent 
JSrillage. Next, another student makes a remark that's inaudi- 
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ble. Then Art raises his hand. Sam calls on him and Art asks 
another question about what the test on the skeletal system win 
be like. Sam responds that there will be a diagram of the skele- 
ton and a list of the actual bones and that they will have to 
match the words to their correct location on the diagram. Sam 
wraps up this topic by saying. "It's easy, you'll see." After a 
few more remarks from students. Sam continues: 

Okay, let's just real quickly run through the bones. 
Look at that diagram and let's see If you are aware of 
where the arrows are pointing to. Uh. we have a few 
bones here that we can use to help us. (Sam. at this 
point, pulls out a rubber dishpan which Is full of bone 
fragments.) Anybody see 2001 on TV last night? 
(Several students call out "Yeah.") Okay, so you know 
what this Is for [holding up one bone joint as If It 
were a club]. So be quiet and listen. Okay, the first 
thing. I think. --I'm just going to use Huey rather than 
this diagram You can refer to your diagram, and I'm 
going to try to go over all these bones, but I'm going 
to try to do It fast since we have other things to do 
as well. Okay, first of all. the whole area that I'm 
holding right here Is called the what? 

It's 11:35 and several students call out. "Cranium." while 
some others call out. "Skull." Sam goes on. "The skull, okay, 
the skull. It's actually made up of a lot of different bones, 
but I m only requiring you to know three--two bones and one 
general area. What do you call the general area right here? 
Okay. Chrlssle?" 

Ooreen has volunteered and she answers. "Cranium." 

Sam responds. "Cranium, okay. Let's see. Urn. Lonl. what 
do you call the upper jaw?" 

Lonl Is a nonvolunteer and she hesitates for several 
seconds. Sam says. "Look on your notes." Sam gives her several 
more seconds, but Lonl still doesn't answer. Then a couple 
students start to say the answer softly. Lonl finally responds. 
Maxilla, and Sam corrects her pronunciation by repeating the 
word. Sam then says. "Okay, the lower jaw. Evan. Is what?" 

Evan also Is a nonvolunteer. Evan hesitates and then says 
something I can't hear. Sam reacts as If It's a wrong answer and 
helps by saying. "The lower jaw Is the mandible. Okay, so just 
go quickly everybody~I want you to do this on youselves. okay? 
Okay, we re all going to look silly today, okay? Do this [point- 
ing to top of his skullj. What's this?" 

Most of the class calls out. "Cranium." and Sam goes on to 
point to the two sections of his jaws. Again, students call out. 
Maxilla, and "Mandible." Sam goes on. "^Dkay. now. moving down. 
Okay, everybody In here knows what these are. These are [point- 
ing to his chestj..." 
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Sam's sentence Is completed by "vera! students who call 
out. "Ribs." Sam goes on, "Okay, "ow what about right here 
tSS nting to himself]?" A couple f "\ t°Jlnar- 

and to repeat the word several times. The class says, Clavl 
cle " in unison a couple times. Sam then adds that Jf'ere won t 
Si iny collarbone on the test, so they will have to know clavicle. 

cm continues his recitation, working his way through the 
skeletoJ Snil n 50 He then uses the remaining 10 lln"*" o^, 
cuss point out the most l-nportant information on the bac of 
the skeleton ditto--e.g., the three kinds of joints, the defini 
tion of cartilage. 
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TEACHER 11: HENDY JOHNSON 
by John Nergendoller 
Introduction 



In the following pages I present a portrait of Wendy 
Johnson's 7th grade life science class at Camlno Middle School. 
The first set of observations occurred In January, 1984 when she 
was teaching the class about the different ecosystems found In 
North America. The second set of observations was conducted In 
April, 1984. At this time the class topic was bacteria and vi- 
ruses. 



Background and Vleirpolnts 



While talcing courses for her BA In education from a univer- 
sity In the Pacific Northwest, Wendy also majored In social 
science. She then travelled to the Bay Area and took the courses 
required to receive the California K*8 credential. After teach- 
ing elementary school for 12years, she Is now In her third year 
of science teaching. Since moving from elementary to middle 
school, Wendy has taught both physical and life science. This 
year her assignment Includes three life science classes, one 
physical education class, and sponsorship of the student council. 

In school and out, Wendy Is extremely active. As sponsor of 
the student council, she Is responsible for all talent shows, 
dances, fund raising, and any other non*ath1et1c activities de- 
signed to promote school spirit. She Is a pilot and has been 
active In a local flying club. As an avid skier, she spends 
several weekends a year In the Sierras. On a more academic note, 
she has accumulated 70 hours of Inservlce credit since migrating 
to California. 

Wendy describes life science as a very personal course; 
students are naturally curious, and they can see how science 
applies to their lives. Her students are drawn from five differ- 
ent elementary schools and demonstrate tremendous variation In 
their science knowledge. As she put It: ''You start mostly at 
zero; eighty percent of them don't have a really strong science 
background." 

During her Interview, Wendy expressed multiple expectations 
for her students: she wants them to realize how science applies 
to their own lives, and how It Is a part of current events. In 
addition, she hopes they will become familiar with the science 
content she covers: "If they've got some Idea, when they take 
biology again In high school, they can recall It and say, 'Oh 
yeah; I remember studying about that.'" At the same time, she Is 
concerned with developing positive attitudes toward science: 
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I'd like them to have a good feeling about science, so 
that they don't go Into eighth grade saying, "Oh, 
science Lgri maces J." There's a lot of kids that don't 
like science, and It's Interesting. So If I can make 
it Interesting so that later on In life they want to 
pick up a magazine or want to read an article, then I 
feel like I've accomplished a lot. 

After teaching elementary school, Wendy was struck by the 
different developmental characteristics of the early adolescents 
she works with In middle school. Rather than "clinging" to the 
teacher, and being concerned with the teacher's approval, middle 
school students were concerned with the approval of their peers. 
With this Is mind, Wendy tries to create a classroom atmosphere 
that Is encouraging and conducive to learning. She notes: 

There's an awful lot of peer pressure In the seventh 
grade, and at the beginning of the year, they are very 
Inhibited about volunteering any Information because 
somebody night make a comment — a putdown. Boy, that'll 
shut them up for a long time. So I'll try to call on 
anybody that volunteers and make It pretty clear at the 
beginning of the year that If somebody makes a negative 
comment that we just don't appreciate that. . . If 
students give me a wrong answer, I'll make an effort 
not to tell them It's wrong. I'll say, "You're think- 
ing. You're close, you're thinklna. Alright, let's 
let somebody help you out," and It^s not a negative 
kind of thing, so students might want to volunteer 
again to give me an answer. 

Wendy changes her curriculum slightly from year to year, 
dropping or modifying activities and discussions that did not 
"work" and adding new material. She Is constantly looking for 
movies, fllmstrlps, and activities to supplement the text book. 

I get bored teaching the book all the time ... so I 
need to add something to the class. I find that In a 
45 minute period you only get two If not three things 
covered. So we'll read for 15 minutes, then they'll do 
some writing for 15 minuties, and the last 15 might be a 
fllmstrip or a movie or something else . . . But to 
read the whole hour or to have them write the whole 
hour on just one th1ng--1t doesn't work. If you're 
going to survive. If the class Is going to work, then 
you've got to be able to come up with something creative. 

At the same time, she varies activities to maintain her students' 
attention; she Is concerned with providing effective Instruction. 
She has developed a system to help students master science con- 
tent. She uses advance organizers to orient students to the main 
points the text discusses, and makes up a study aid for each chapt 

I found that what I have to do Is to write a study 
sheet Lto complement the questions at the end of each 
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textbook chapter]. Students Just don't have the study 
skills on how to pick out the Important facts, so what 
I do Is more or less outline the chapter, go through 
the chapter and ask some questions page by page, and 
that helps them to do a lot better on the tests. 

Classroom Description 

Wendy's classroom measures approximately 20 by 4U feet, and 
contains five rows of seven desks. These face the front of the 
room which Is Identified by a flag, a chalkboard, movie screen 
and a demons tratlon table with gas jetand sink. A low she If 
lines the left-hand wall of the room; pictures of animals are 
affixed on the bulletin board above this shelf. A sink, phone, 
and file cabinets occupy the front left side of the classroom. 
One row of desks Is placed along the right wall. Above the desks 
are posters describing various parts of the human body. A 
teacher's desk sits in the rear right corner of the room, and 
provides a place for the student teaching assistant to work. 
Bookshelves, stacks of extra credit assignments, and lined paper 
for class use appear at intervals along the circumference of the 
room. Thirty to forty large format books illustrating various 
scientific topics and a number of old science textbooks fill the 
bookshelves. In one corner, an "Incentive Chart" displays 
colored dots by the names of students who have turned in all 
their homework each week. There is also a school calendar with 
student events ("Christmas Dress Up Day" "Secret Pals Day") 
noted, and a list of Class Rules. The class rules read: "l) I 
will listen quietly while others are speaking without inter- 
rupting; 2) I will raise my hand and wait to be called upon 
before speaking; 3) I will not cuss, put down others or make 
sound distractions; 4) I will keep my hands and feet to myself; 
5) I will not throw any objects in the classroom; 6) If I need to 
get out of my desk, I will do so without disturbing others; 7) I 
will not chew gum in class; 8) During study time, whispering will 
be the acceptable noise level for our room; and 9) I am responsi- 
ble for my actions, so 1 will think before I act." Without being 
chaotic, the room has a pleasant but somewhat disordered air. 

Course Overview and Instructional Strategies 

Wendy uses the Silver Burdett textbook. Life Science 
(Richardson, Harris & Sparks, 1979). Rather than si mp ly moving 
through the chapters, however, she rearranges some of the topics 
so they fit with the schooTs vacations. She begins at the front 
of the book with Human Body Systems, and moves on to ecology and 
the environment Just before Christmas. When the new semester 
begins in January, she begins the discussion of animals and 
plants moving from simple to complex animals, and then follows 
the same evolutionary progression with plants. The year ends 
with several weeks of drug and sex education--two topics mandated 
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by the state of California for coverage during the seventh-grade 
year. Wendy builds her lessons around the testbook. Typically, 
it takes a week to cover one chapter. During this time students 
read and discuss the chapter out loud In class, and complete a 
study sheet that she has provided as well as the exercises that 
appear at the end of the chapter. The textbook provides a list 
of words that students must define, review questions based on the 
content of the chapter, and a set of questions that require 
students to apply what they have learned. Depending upon the 
nature of the topic and the availability of supplies and audio- 
visual materials, students may be assigned a laboratory activity 
or see a film or fllmstrip In addition to working with the text- 
book. 

To ensure that students understand the science content ap- 
pearing In each chapter, Wendy takes tight control of students' 
attention, and orchestrates blocks of both oral and silent read- 
ing. At the beginning of these blocks, she Informs the class 
what they will learn from reading the text. She then moves from 
explaining the general theme of the reading to focusing down on 
the meaning of each paragraph. Before calling on students to 
read, she asks orienting questions or gives specific directions 
(e.g., "Read to find out why the forest Is like a ten story 
building. ^ Are protlsts plants or animals? Read to see what 
you think.") Wendy then calls on a volunteer to read a paragraph 
of the text. At the conclusion of each paragraph's reading, she 
asks the students questions to make sure they understood what 
they have just read, and to "help them recall a bit more of 
something they ought to know." At this time she also makes 
additional comments and seeks to connect the science content just 
covered to the dally reality of the students' lives. 

When the class has completed reading and discussing each 
chapter, they complete the exercises at the end of the chapter. 
This Is followed by a test. Wendy uses the test questions 
supplied with the textbook but supplements them with questions 
taken directly or paraphrased from the study sheet she has 
prepared. 



Excerpts froa Classrooa Observations 
Topic One: Different Envlronaents of Living Things 



Table 1 summarizes how Wendy taught Chapter 23, entitled 
"Different Environments of Living Things." She spent 6 days on 
this topic, and during this time mixed reading and discussion 
segments with written seatwork or audiovisual presentations. On 
Day 3, she organized a game during which students used the facts 
they had written the previous day about tundra, deserts, grass- 
lands, and coniferous forests to quiz other students who had 
completed the same reading. On Day 6 (which does not appear on 
Table 1) students took a test on Chapter 23. Illustrative exam- 
ples of the Instructional segments follow. 



Table 1. Duration of Activities for Topic One (Teacher 11) 



Class 

Begins 



S «ln* 



10 min. 



DAY 1 



MY 2 



DAY 3 



DAY 4 



DAY 5 



20irtn. 



10 Hill. 



0 nln. 



8 iiln. 



Opening Transition 



Students Read 
and Talk About 
Text 

pp. 420-426 
(Tundra and 
Deserts) 



Students 
View 

ninstrlp: 
Ecology Prairie 



DISMISSAL 



Opening Transition 

Students 
Read and Talk 
About Text 
pp. 426-432 
(Grasslands 
and 

Coniferous 
Forests) 



Students 
Write 

20 Questions 
About: 

Tundra 

Deserts 

Grasslands 

Coniferous Forests 

DISMISSAL 



Opening Transition 

Students Call on 
Other Students 
And Ask TheM 
Questions 
Based on the 20 
Facts Recorded 
Yesterday 

Students 
Read and 
Talk About 
Text 

pp. 432-436 

(Deciduous 

Forests) 



Ituden tsTir Ite" " 
the Definition 
of Vocabulary 
Words Appearing 
on p. 436 
of Text 

IIbs."talFs""to class 
DISMISSAL 



Op|en1n£ Transition 
TeacTier torrects"" 
Vocabulary Mords 
Oraljy 



Students 

Complete 

Review 

Questions 

and 

Study 

Sheets 



Students 
Complete 
Survey 



IJbs.""ta1Fs""to class 
DISMISSAL 



Opening Transition 

Teacher 

Corrects 

Review 

(^estlons and 
Study Sheets 
Orally 



♦Duration of Activities on Day 1 are Approximate 



Students 
Match 

Synchronized 
Slide and 
Audiotape 
Presentation 

On 

Adaptation 



TeTclier tectures" 
on Grunlon 

DISMISSAL 
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Reading and AnsMerIng the Teacher's Questions (Day 2) 



It Is 10:15. The teacher has completed her administrative 
chores at the start of class and looks up from the demonstration 
table. She addresses the class in a clear voice that indicates 
that the business of the period is about to begin: 

Okay, yesterday we began reading about biomes. The 
first section was tundra and the second section was 
deserts, and I showed you a filmstrip on grasslands. 
Today we're going to start talking about the grasslands 
and other biomes. I think I told you yesterday that we 
were going to start writing some facts about the dif- 
ferent sections, so as you're reading these sections 
you might want to keep in mind some of the facts that 
you re going to jot down later on so you can say, "Oh, 
yeah. I remember that. I remember that." Okay, let's 
go to the grasslands on page 426. 

There is a rustle of pages as students open their books and find 
the correct page. Wendy calls on a girl, and indicates that she 
is to begin reaxling at the heading marked "Grasslands." There is 
some talking, some ving about, but generally the students are 
paying attention. I would estimate they are perhaps 90% on task. 
The first girl finishes the paragraph, and then Wendy recognizes 
Brad Jones who begins to read somewhat slowly and carefully as 
if the words were a little difficult for him to read. He makes 
mistakes on the first sentence and says that the grasslands cover 
most of Central America and then corrects himself and says 
South America." He makes a similar mistake a few lines later 
and says Central America" Instead of "Central Canada." Mendy 
does not respond to these errors. 

^ When Brad finishes reading, Wendy addresses the class: 
All right, if you look on page 427, where that orange area is, 
what states would be in that area?" 

One boy raises his hand, receives a nod from Wendy, and he 
calls out, "Texas." Wendy says, "Okay." Another boy shouts, 

Minneapolis. Another boy raises his hand, and is recognized by 
the teacher; he says, "Indiana and part of Idaho." The teacher 
responds in a hesitant voice, "I think you're a little over to 
the west; keep trying." Other students say, "Oklahoma" and 

North Dakota." Wendy asks rhetorically, "And under that would 
be what?" A student responds, "South Dakota." Several students 
call out "Montana," and then one says, "Colorado and Wyoming." 
Wendy asks the class, "What state is underneath South Dakota and 
above Oklahoma?" 0 e boy says, "Nebraska." Another calls out, 

Tennessee. The rtac-'r accepts both answers and says, "Those 
are the areas they're talking about." (During this time, the 
teacher has been irvc in a cat-and-mouse game with Steve 
Gi1b.^rt who throjg /jis recitation has been smiling and 

talking with Jamie !.<:. s. Steve has been consistently fiddling 
with a book that 3^ j»,en on his desk next to the text. Finally, 




Wendy comes over, reaches down and takes the book away from 
Steve . ) 

With calm restored between Steve and Jamie, Wendy asks the 
class which side of the grasslands receives the most moi sture, ^ 
the west side or the east side. One boy calls out, Wisconsin. 
Several students chant, "East, East." Wendy accepts their an- 
swers and says: 

In the east side would be parts of Nebraska and Kansas. 
If you're travelling across Kansas, that is from the 
left side in your book, the west side to the east, 
you'll find that it starts out very dry and then things 
grow better on the eastern side because it's wetter. 
One side is called the prairie, and the other side is 
called the plains. Which is which? 

Wendy calls on Drew who responds, "The prairie is wetter 
and on the, uh, east." Wendy reinforces his answer saying: 

Yes, that's right. The prairie is the drier side and 
with part of Wyoming and part of Nevada and part of 
Colorado; then you're in what they call the plains, 
and the wetter area is what they call the prairie. 
When you hear somebody talk about that, now, you 11 
have some ideas of what they're talking about. 

She then instructs the class: 

Read paga 427 to yourself and find out what kind of 
soil there is in Nebraska. Is it good soil, bad soil? 
Find out why and find out what sod is and what it s 
used for. 

The time is 10:20. Approximately 95% of the students aPPear to 
be reading quietly. Wendy is also reading the book. No student 
conversations are audible, although some students are tapping 
their desks. 



Students Quiz Other Students about Bioaes (Day 3) 

After spending several minutes taking care of administrative 
details, and talking with several students at the front of the 
room, Wendy begins the class at 10:15 by informing students that 
the first activity will use the 20 facts or statements they had 
written yesterday. She explains that they are to take one of 
their statements, turn it into a question, and ask another stu- 
dent the question. If the respondent gives the correct answer, 
then he or she has the right to ask someone else a Question If 
not, the questioner asks other students until a correct answer is 
obtained. Wendy then tells the class to take out the 20 state- 
ments and select and mark the statements they think are bes.. 
With some confusion, students pull lined sheets of PaPer with 
their statements on them from backpacks and notebooks and begin 
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to rtad ovtr what thty have written. Hendy circulates around the 
class answering questions. She tells one boy, "You haven't been 
listening, and then explains to him what he Is to do. She 
answers several other students' questions, and then begins to 
return to the front of the room. There Is a fair amount of noise 
at this tine, as students ask each other what they are to do. 
Although Nendy's Instructions were clear, she gave them before 
She had captured everybody's attention. As a consequence, 
roughly 601 of the students appear to understand their task and 
are quietly making marks on the papers In front of them. The 
remainder of the students appear confused. 

The teacher reaches the front, turns around and addresses the 
class: 

"All right, we're going to assume then that most of 
you have your statements marked off. You're going to 
read your statement, and If someone answers It with the 
right answer, then they get to read theirs. He'll do 
this until everyone has a chance. 

Nendy calls on Connie who is notyet ready, and then cal 1 s 
on Jon. Jon Is ready, and he reads from his paper: "It stretches 
across the entire northern part of Canada." Hendy responds, "If 
anybody knows the answer, raise your hand, and I'll call on 
somebody." No hands go up. Hendy tells Jon to read the state- 
ment again. This time Carl and Jean Smith put their hands up. 
Jon calls on Carl, who says, "Tunara?" In a questioning voice. 
Jon responds, "Correct." A boy calls out, "Hhat Is It?" and Carl 
responds, "Tundra." Hendy adds, "If you don't know the answer, 
you can also look In your book." Carl asks the teacher If he Is 
to ask the next question, and she tells him that he Is. Carl 
reads in a soft voice: "Over five thousand kinds of animals can 
be found there. 

David Keane says loudly, "Say It again; say It one more 
time." Hendy sanctions David by calling his name, and David pro- 
tests: "I only heard half of It." He points at Joan Crenshaw and 
says, "She was talking to me." Joan Is Indignant: "I am not 
talklngl" Another student chimes In: "First one to hit the 
buixer wlnsl" David responds, "Desert, am I right?" Spirits are 
high, and there Is a synthesizer inspired chorus of 
"Hrooooonggggggggg" from the class. In actuality, David has 
given the correct answer based on the textbook. 

Obvid gets to ask the next question, and he reads: "Runs 
southward to the Gulf of Mexico." A student calls out, "Baja 
California." Another suggests, "The Gulf of California." Hendy 
reminds the class, "If you know the answer, raise your hand." 
David now calls on Carl who replies, "Grasslands." One of the 
students who had previously answered the question says, "That's 
what I meant." In an even voice, Hendy tells the class," Let's 
listen so you can hear the questions." 
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It's now 10:19. Carl reads, "In ^he summer, only the top 
i.u«i> ftf soil thaws. The ground underneath It never thaws ai 
In ' Several students call out, "Oh, 1 know!" and Carl calls on 
llrh Who says, "Tundra." Larry Is slow In continuing the game, 
i'nd thrteacheV tells him that he Is 3* We Shorter 

question. Looking down at his sheet, 5« ^"J^.t?" LaiJv re- 
than in the tundra." A student asks. Than ^^a*' ^^^'['^y r^-t 
oeats "The tundra." There Is some confusion. Another student 

in a quizzical tone, "Days are shorter than the tundra? 
rhrfs"we'l?d",'"and' begins laujhing. "lU ,VrV/t3 " ' 

who has her hand raised. Evelyn says. Coniferous forests 
Throughout the questioning game, the noise level .^as remained 
moderate. Students are talking to one another, joking, and 
apparently enjoying the activity a great deal. 

Students Coaplete Review Questions aid Study Sheets (Day 4) 

At in-iH after soendlng several minutes In administrative 
choret' iSi'X'mlnuVes correc'ting vocabulary words, Wendy gives 
the students the day's seatwork assignment: 

Okay. What I'd like you to do Is to do Paje *37, and 
you can use the back of your vocabulary Paper. If you 
don't have enough room, you can get another p.ece or 
Japer. m f?rlt thre^ "colons are Just putting down 
We answers. The bottom part, "Applying WJat Yju^« 
Learneu " requires fuller answers. That shouldn t taice 
Lore than ab^out '10 minutes. I'm also going to give you 
J?udy sheets. This study sheet has 22 Q"".*^ .nVw.r. 
You'll need another piece of paper to put the answers 
down, because there's not enough room there. 

Wendy's voice Is drowned out by students' voices and general 
classroom noise as students begin to ?""e3 fresh 

Students are up sharpening their pencils getting pm^ fresh 
paper, and generally jostling with each other. Several asic ineir 
frlenls, "What do we have to do?" The '""PonseJ.^ ^ll\%f 
Sheets," and Indicates that this assignment Is a familiar part of 
the week's activities. Wendy breaks In and tells the fUss. 
"You'll have to work until about 20 to 11:00 and then I m going 

tSe^??a?sroom, quieting Individual students, and answering ques- 
tions about what they are supposed to do. 

After the Initial commotion, ^ V<»«n VJ,VrVt r'^e^vVeJ 
work by turning to page 437 and reading the ^^7*. Vo look for 
JuestlJn. The/ then flip back through the chapter "look for 

quietly." The noise level falls immediately. 
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During this time, Wendy Is alternately at the demonstration 
table at the front of the room, and walking among the desks 
monitoring student progress and answering questions. After a 
while the noise level creeps up again, and Wendy reminds the 
students: "If you're visiting, you should not be." This Is said 
matter of factly, at moderate volume, and might be missed by 
students not sitting near Wendy. This time the comment appears 
to have no particular effect on the noise level of the class. 

At Intervals, students get out of their seats and walk up to 
the demonstration table to ask Wendy a question. Others go over 
to sharpen their pencils. Some non-academic conversations erupt 
at the pencil sharpener, but these are usually quelled with a 
glance fron Wendy. The seatwork continues smoothly with occa- 
sional quieting from the teacher until forty minutes have passed. 



Teacher Corrects RevleM Questions and Study Sheets (Day 5) 

Wendy Is all business when It Is time to correct study 
sheets. She devotes only a minute or so to the opening transi- 
tion, and begins the day's work at 10:17: 

All right, the first thing we want to do today Is to 
start correcting page 437, the section that you worked 
on on Friday. Finished or not finished, pass you paper 
to the person behind you. The person In the back of 
the row bring It to the front. Put your name on the 
bottom to show you've corrected It. 

Jon calls out In a loud voice without being recognized, "What 
are we correcting first?" Wendy does not answer, and there Is 
considerable noise as students take out papers and pass them to 
other students. Several students get up and go over to the 
pencil sharpener. Jon makes another comment, but It Is drowned 
out by the general noise. Wendy notices one student combing her 
hair, and walks down the aisle and confiscates the red comb that 
she has been using. 

It takes the students three minutes to exchange papers and 
get themselves ready for the correction. When they are settled, 
Wendy says In a moderately loud voice, "Okay, let's start. The 
first thing we're going to correct Is page 437. Will you please 
see that your name Is on the bottom of the paper so I'll know who 
corrected It." 

The students quiet down after this comment, and look up at 
Wendy. She tells them: 

If you're unsure about whether an answer Is right or 
not, raise your hand and read me the answier. If you 
come to a point where someone didn't finish, draw a 
line under the last answer. When you get your paper 
back, finish It up. You'll get more credit than If you 
turn In a paper which Isn't finished. 
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The pencil sharpener rings out again, and Joan Crenshaw says. 
"There's no room at the bottom to write my name. Wendy responds 
in a tone that does not suggest that Joan has made a si iiy 
comment: 

Write it on the side or anywhere, just so I'll know 
that you're not correcting your own paper. I can t 
give you much credit if you correct your own paper 
because I don't know if you answered it when you cor- 
rected it or answered it before. Okay, lets start 
with 437. 

Wendy reads the first four review questions rapidly insert- 
ing the correct answer in the question and then repeating the 
correct answer. ("The environment where there is tjie least 
rainfall is the (slight pause) desert. Desert. ) '^^^e'! /J "l^*'" 
ing the fifth question. Wendy asks: "Any que s t i on s on t ho" ? 
The correction of the first 5 questions has taken aPP^^o^^ ""^J^'^ 
30 seconds. Evelyn has begun a note to Angie. and divides her 
attention between correcting Stan's paper, and the note. 

No hands are raised indicating questions, and Wendy 
conti nues : 

Next part, true-false. Number 1. there are hot and 
cold deserts. True. Two. the largest rodent in North 
America is the TatT False . Three, all animals hiber- 
nate in or migrate to the tundra during the winter. 
False. Four, the leaves of pine needles — pine trees — 
are ca lled needles. True. Five, the cause of a desert 
is very little water. True . 

Taking approximately one minute, the second section has been 
corrected without any elaboration or exposition of the answers. 
Wendy scurries through the next five multiple choice Questions in 
one minute and then comes to "Applying What You Learned She 
begins this section without pausing, and starts to give the 
students the answers: 

Okay, the last part are questions. Number 1. Even 
though the tundra has the longest days in the summer, 
why doesn't the sun warm that region? 

Wendy's tone is matter of fact; she is not asking questions, but 
recalling the question asked by the textbook. She moves on to 
answer her own question: 

Because the sun's rays don't hit it directly. They^ hit 
it from the side and bounce off. You can say they re 
absorbed in the atmosphere. 

Looking up from the paper he is correcting, one student "laj^es his 
hand, and Wendy recognizes him. He asks: "What if ^^ey say i t s a 
cooler climate?" Wendy pauses to think for two or three seconds. 



and then says. That doesn't explain why." The student who asked 
the question marks the question wrong. Several other students 
petition Wendy with their hands. Wendy calls on Sal. who asks 

Because of Its northern location?" Wendy thinks and replies. 

That's all right; I'll accept that." 

This evidently satisfies the other students, and they put 
their hands down. Wendy pauses tor a few seconds, looking for 

blr IJfr®.?r!H)?°"f* ^5® continues the correction: "Num- 

oer ^. HOW does staying In underground burrows during the day 
protect desert animals?" Without pausing, she answers her 
question. Uh. they stay cooler." Wendy elaborates this point 
while one boy. In all seriousness, asks his neighbor. "She said 
warmer? Several students chuckle at his confusion. 

"u*. ^^"o*^®*" raises his hand, and Is recognized. He asks, 
Nnat If they put. The temperature gets very hot?'" Wendy 
considers this for a few seconds and then accepts the response, 
noting that a burrow protects desert animals from the temperature 
because it's underground. 

The correction continues In this manner: Wendy gives the 
correct answer and then responds to students' questions regarding 
the correctness of other answers, since many of the students 
either copy, or paraphrase, the text, most answers do not require 
Wendy s adjudication, and the five questions In "Applying What 
You ve Learned" are completed by 10:23. 



Excerpts froa Classrooa Observations 
Topic Two: Viruses. Bacteria, and Protlsts 

During the second period of observation. Wendy taught Chap- 
ter 16. Viruses. Bacteria, and Protlsts." Table 2 summarizes 
how she taught this topic. She allotted seven days to the subject 
and divided her Instructional time between reading and discussion 
segments, written seatwork. and a laboratory session. On each 
day the teacher and students spent time discussing procedures for 
the Science Fair. The following excerpts describe the types of 
Instructional segments that occurred during Topic Two: the lab 
preparation, the laboratory session, discussions of the Science 
Fair, and correcting a study sheet. 

Lab Preparations and Procedures (Day 2) 

From the previous activity. Wendy moves quickly to prepare her 
class for the lab session scheduled for the next day. During this 
lab. the students, working In small groups, will study paramecia 
and complete study sheets based on their observations. To begin 
the preparation. Wendy says. 

All right, let's go over to the lab page Lin the textj, 
page 484-485. and you can see what youVe going to do 
because then tomorrow we can quickly pass out lab sheets. 
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Table 2. Duration of Activities for Topic Two (Teacher 11) 



DAY 1 



MY 2 



OAY 3 



MY 4 



DAY 5 



Class 
Begins 



5 irfn. 



10 irfn. 



20 Mln. 



30 nln. 



40 irfn. 



48 Mln. 



Opening 
Transition 



Students 
Read and 
Talk About 
Text 

pp. 273-276 
(Viruses) 



FIlMstrlp 
on Causes 
of Cancer 



"tiiies tTon$"and" 
Answers about 
Films trip 



Opening 
Transition 



Students 
Read and 
Talk About 
Text 

pp. 277-283 
(Protlsts) 



Lab 

Procedures 
pp. 284-285 

Readi Questions, 
and Answers 



Slides, Reading 
Script 

mshTssAr — 



Clean-Up 
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Vocabulary (288) 
Questions (289) 
Finish Lab 
10 Questions 

Students 
Complete 
FNL 

Survey 







On An Inn 

V|F VII 1 ll«| 


TfcvleW"T'esIsT 


TaTlt"AEout 


TransI tlon 


Teacher Gives 


Science Fair 




Answers 








TaTk aEou t and 




SrTan !»tiows 


Questions on 


Teacher 


Class Nexcell 


Hexcell 


Explains Sclei 






Fair 


THiesTlonT an? 


Revlewlib 




Answers About 


Sheets 




Lab Sheet and 




Study 


Procedures 


TtwIenTsniea? 






Questions on 


raF: 


and Talk About 








pp. 279-288 


Students Look 


Text 








Students work 


at Paramecium 


pp. 286-288 






at 


on Slide; 


(ProtHsts and 




Algae) 


Seats 


Fill out 








%a twbrkT 




Lab Sheet 







DISMISSAL 
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Table 2 (Continued). Duration of Activities for Topic Two (Teacher 11) 



Class 


DAY 6 


DAY 7 


Be9lns 
S nin. ^ 

10 nin. _ 


opening 
Transition 

" RfVlMS 

Scltncc 
_Ft1r 


opening Transition 
Talk About 
Science Fair 

Teaclvier 

Leads 

Correction of 
Student Sheets 




Class Talks 

About Student 
Council 


Transition to 
Text 


20 win. _ 


Ttudenis 
_ Finish Questions 
on pp. 289; 
Students 
Receive Extra 
Credit If 


Students 

w * wilt II 

Take 
Test 


30 win. _ 


_ Seatwort 






Is 

Completed 


Teacher Tells 
Students If 
Asslgnaents Are 


40 irfn. 


_ Correction of 


Missing 




Questions 


Students 
Chat 


48 irfn. 


iri?MTsyAr 


nsMiss^r 
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She then tells the class to read silently the list of lab 
procedures* labeled A-J» printed In the textbook. After the 
class has read silently for three minutes* Wendy announces that 
tomorrow she will distribute a "ditto sheet which has A» B» C» D» 
E» F» j» on It with spaces on the lines for you to put In the 
answers. " 

Wendy then begins to quiz the class on their understanding 
of the procedures: "What do you do first?" A girl replies that 
you have to take a medicine dropper* get the Paramecium culture* 
and Place a drop of It on a slide. You also place a bit of 
thread on the slide. This answer Is correct — a paraphrase of 
the book. Wendy asks why the thread Is necessary* and students 
spontaneously respond that the thread allows them to judge the 
size of the Paramecium. The teacher confirms the answer by 
rephrasing the answers. 

Wendy asks a student to begin reading where the discussion 
has left off. A student reads aloud about placing a cover slip 
on the slide* and Wendy comments on this aspect of the procedure. 
The Ta approaches her and asks her a question; Wendy responds 
and then continues her remarks to the class about the slide 
cover. 

The fourth direction In the book asks the students to deter- 
mine which ends of the Paramecium are the front and back. Wendy 
asks the students how they can tell front from back. Rick an- 
swers^ "Well* whatever way It moves." Other students volunteer 
their opinions* and the teacher agrees that the front end usually 
"goes first." Wendy continues to go over every step of the lab 
procedure In this manner: students read the direction out loud* 
Wendy asks questions* and comments on the answer. The discussion 
of lab procedures lasts nine minutes* and the students are atten- 
tive. 



Laboratory (Day 3) 

As Table 2 shows* Wendy reviewed the lab procedures for 6 
minutes before allowing the students to begin the laboratory 
exercise. The exercise begins when Wendy announces* "You can 
work by yourself or [share a microscope] with a partner." Hardly 
waiting for the teacher to finish this directive* the students 
nolseiy lunge for the microscopes. The noise level In the class- 
room rises considerably as the students grab their equipment* 
jostle each other* and scoot around the room searching for a 
place to work. The room Is short on work space* so students 
spread out on the floor as well as along the counter. Through 
the Clamor* Wendy attempts to help confused students* telling 
them where they may setup their microscopes and so on. 

In order for the microscopes to operate properly* the stu- 
dents must plug them Into an electrical outlet* and an extension 
cord with multiple plugs lies on the floor. One student remarks 
that the cord is "not plugged In*" but no one heeds the warning. 
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"The microscopes," Evelyn exclaims, "don't work. There's some- 
thing wrong with these things." Wendy hears Evelyn and walks 
over to her and says, "Well, it's not plugged in. You've got to 
plug it into the wall." Evelyn and her partner laugh embarrassedly 

After setting up their microscopes, the students set about 
making their slides from the culture on the teacher's lab coun- 
ter. Two groups find Paramecium at the same time and fill the 
room with their cries of "I see it, I see it!" and "There they 
are!" The level of excitement is high; the students seem to feel 
as if they were on a treasure hunt. When one student finds a 
Paramecium (or a Paramecium swims into view), the student's cry of 
delight is followed by the partner's "Let me see it, too" or "Can 
I see that?" At the same time students address Wendy: "Mrs. 
Johnson, look at this," "Is this one?" or "I can't find anything." 

The groups work and talk eagerly, mixing discussion of the 
task at hand with marginally related concerns, group discipline, 
and digressions. For example, two groups of two boys each are 
working closely together: "Four, four," referring to the 
desired magnification; "That's the thread there;" "I see 'em." 
One of the boys begins working on the lab sheet, "We have to do 
A. We did A. Huh. We did B. Okay, it says to change to high 
power." There upon the students discuss the use of high power, 
but quickly return their attention to the lab sheet. 

Suddenly two of the boys argue over possession of a lab 
sheet: 

Stan begins, "Hey, Carl, you took mine — " 
"What?" Carl says, 
"--took my lab sheet." 

Carl denies the accusation and the two boys repeat the 
accusation and denial several times until Drew says, "This one Is 
yours, stupid, you left it in your book." 

Stan responds, "That's his. You took mine. That's mine? 
No way!" 

Larry joins in, "Here, give me the blank one," and adding 
disgust to his voice, "You're stupid, Carl." 

Drew concludes with laughter, "You're stupid, Carl." 

The boys return to looking through the microscope and filling 
in their sheets. They have repeated difficulty trying to locate 
the Paramecium under high power and comment, "Ours are trying to 
hide' and "We found it on low." Completing the required drawing 
is also difficult because, "He left. He don't want to be seen,'' 
and "He swam off the picture." 
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A Strange shape on the slide diverts the boys from their 
task: "What the heck's that?" The partner replies, "I don't 
know. It looks like eyebrows or something, huh?" Their excite- 
ment rises, and the other boy says, "It does. It does a bit." 
They continue In this vein for a minute or so. 

Returning to the elusive Paramecium, they discuss solutions 
to the problem of Its evasiveness. "I wish we could kill It. I 
wish we could make It dead. Watch this." The speaker pushes the 
objective of the microscope down Into the slide. His partner 
laughs delightedly, "Gross, you're so..." 

Wendy approaches the boys and asks how they are getting on. 
One of the boys says with disappointment In his voice that he and 
his partner haven't even been able to find one under low power. 
The teacher sympathizes, "They're hard to find." Stan says, "I 
think they're hiding." Wendy ontlnues, "it you move the slide 
around and the slide picks up pieces of food and that kind of 
garbage then you. . ." She trails off and turns to look through 
the microscope. She suggests they make a new slide, but 
continues to look through the scope. She finds one and says, 
"Take a look." A boy looks and at first does not see It, but 
then says, "Oh, there he Is, there he goes. He slinks around." 

Another boy attracts the teacher's attention and asks her a 
question about the chart on the wall that records the students' 
completion of homework. The teacher and the boy discuss the 
chart, and the boy negotiates with the teacher for an Improvement 
in his score. Agreeing to the Improvement, Wendy tells the boy 
to return to work. 

Wendy leaves these boys and continues around the room. She 
quiets students down, helps them focus their microscopes, and 
gives them advice. The level of excitement declines as the 
students move from finding Paramecium to completing their lab 
sheets. Two boys comment on each others' work: "Larry, let me 
see your drawing. I want to copy It. Oh, It's good man." Other 
students roam around the room, drawing a rebuke from one group: 
"Split the scene, pervert." The boys' level of Involvement 
decreases, and they joke about a lost pencil, quarrel over 
possession of a microscope, and speculate If they will have 
social studies later In the day. 

The lab sheet asks the students to find the oral groove, the 
nucleus, and the food vacuole. These directions result In diffi- 
culty for many students. In one group a boy reads from the 
sheet, "Can you see evidence of a food vacuole forming?" and his 
partner replies, "I can't see nothing In here. . .1 can't do It, 
see It. . . the power Is too low." Another boy says, reading the 
text, "Do you see a nucleus In the Paramecium?" Stan says, "Say 
'no;' put 'no,' Man." The boy responds, "But there Is one." 
Stan: "We can't see it. . ." Perhaps they could Identify these 
parts under high power, but then they could not see the Parame- 
cium as It swims too fast. Thus the boys are unable to resolve 
their dilemma: should they take the question literally and risk 
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a wrong answer, or should they fib and copy from the book. The 
boys continue grappling with this problem until the teacher says 
to the class, "All right, we need to start cleaning up." 



Discussion of Laboratory (Day 4) 

Wendy allotted three minutes to discussion of the previous 
day's laboratory experience. She tells the students to take out 
their lab sheets and waits 30 seconds for them to do so. She 
begins the discussion by asking the students, "Okay, what was the 
biggest problem that you found that you had on this lab?" Stu- 
dents raise their hands, and Wendy calls on Jon. Jon says he had 
trouble finding the Paramecium. Wendy continues, "Good point. 
Why couldn't you find them very good? She calls on Brad. 

Before Brad can answer, a girl Interrupts and asks for a 
lab sheet as she was absent. Tess comes up to have the teacher 
sign a yellow slip, and Lonnle comes up to get a ditto master. 
Wendy repeats the conversation so far, and calls on Drew to 
explain, "Why couldn't you find It very good?" Drew replies, 
"They were real small and moved around really fast. 

Wendy expands on the Issue: 

If we could figure out a way to slow those Paramecium 
down; If we could slow them down they'd be easier to 
see. . . 

So as far as the drawing that you made, I don't expect a 
real fantastic drawing because It was really hard to 
see them, but I do really want to make sure that you 
answer the four questions down at the bottom where It 
says "report." Those four questions you can answer 
without looking through the microscope. If you saw 
enough through the microscope, you can use It to answer 
those questions. You have the book If you can't answer 
that way. Make sure that you do all the questions and 
you should have a drawing of some sort and the ques- 
tions answered. If you didn't see them, then the 
question should be answered "No" or whatever they ask 
you to do. 

Having completed stating her expectations for the lab write 
up, Wendy concluded the discussion of the lab. 



Discussion of Science Fair (Day 6) 

The students have been working on a project for the school 
Science Fair for sometime now and today the projects are due. 
Wendy begins the class by calling roll and asks the students If 
they have brought in their projects. Students respond as the 
teacher calls their names, and most have turned In their pro- 
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jects. However, a few haven't, and they discuss their situation 
with Wendy. For example, when Wendy calls Drew's name: "We got 
the report and the project," but he and Sal haven't brought it 
In. The teacher says, "Okay, just bring it in tomorrow. . ." 

The teacher moves on to Lonnie. Lonnie h'asn't brought it 
in; Wendy asks, "Will you bring it in tomorrow?" Lonnie says. 
Yeah," but the implication is that no one will ever see his 
project. Another student with a problem is Jon, who has mislaid 
part of his project; he leaves the room to search in his locker. 
While the teacher calls the roll, the uninvolved students talk 
relatively quietly among themselves. 

Wendy reminds the students that no matter how the partners 
divided the work, they each receive the same grade. She 
concludes the roll call by noting, "As long as it's ^n there by 
tomorrow morning before school starts, that's fine." 

A student asks Wendy if she is going to judge the project. 
She responds that she will not judge them, because she knows the 
students too well to judge objectively. Rick raises his hand and 
when Wendy recognizes him, asks, "Are there going to be prizes or 
anything?" Wendy discusses the grading system: "Yeah. A first, 
place ribbon is an A, second place ribbon is a B, third place 
ribbon Is a C." A student echoes, "A fourth place ribbon is a 
D," and students laugh. The teacher continues, "And if you don't 
make third place and you getan honorable mention, you geta 
certificate." The students laugh again. Wendy continues, "Okay, 
that means you didn't put a heckuva a lot of effort into it. I 
think lastyear, of all the prizes there were only two projects 
that didn't get ribbons." 

A student wants to know if any parents from this class are 
judges (No), and Lonnie wants to know when the students may see 
the projects (at the open house tomorrow evening). The conversa- 
tion then returns to grading. Wendy reads from the direction 
sheet previously distributed to the students: "A blue ribbon, 
you get a possible 1C3 points. All right, now between 90 and lou 
points is a blue ribbon. Between 57 and 89 points is a red 
ribbon. Between 40 and 66 points is a white ribbon." Drew asks 
what the blue ribbon is, and Wendy repeats the grading scheme. 
She continues with discussion of the grading criteria: scien- 
tific information and knowledge, 60 points; accuracy, 26; con- 
struction of the project, 10; attractiveness, 10; the test, 5. The 
students pay close attention to this explanation, as if the 
details of grading are very salient. 

The discussion reverts to the topic of judges and more 
extensively, why Wendy is not a judge. A student asks how the 
Science Fair project is weighed in the report card grade, and 
Wendy indicates that she weighs each assignment equally. A 
student responds in surprise, "That's it?" In a moment Drew picks 
this theme up and asks, "You said you had about 25 grades in your 
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grade book?" Wendy nods. "Do you count our dally assignments as 
highly as you count the tests?" Wendy's reply Implies that this 
Is the case. 

The students then express Interest in when they will receive 
their grades and ribbons for the project. Wendy tells them they 
will know tomorrow. 



Teacher Corrects Study Sheets (Day 7) 

Bringing a discussion of the Science Fair to a close (see 
Table 2), Wendy says in a louder voice, "All right, first thing I 
want to do is correct the study sheet. Would you get yours out 
and pass it on, pass it to the person in front of you. As the 
students comply, the noise level rises and some engage in horseplay 

She moves quickly through the first three questions, as if 
to rivet the class's attention and to indicate she will not wait 
for stragglers. 

All right, put your name down at the bottom. 
Every question is worth one point unless it says name 
two things or name three things. Okay, Number 1. 
"What is a virus made of?" Reproductive material, also 
saying that it has a protein covering. 

She stops briefly to sanction Sal for misbehavior and then 
proceeds with questions 2 and 3. 

Number 3. "What is a latent virus? It is a virus 
that's inactive and will become active at a later time. 

Two students raise their hands to determine if the answer on 
their paper is correct. Larry reads from his paper: "The virus 
remains inactive until certain conditions." The teacher indi- 
cates the answer is correct. Stan then reads his answer: "It 
seems lifeless. Is that Okay?" Again, Wendy says the answer is 
correct. 

The teacher rapidly leads the class through the study sheet, 
providing correct answers and judging the validity of answers 
students are unsure of. 

10. "How is bacteria harmful?" Two ways, so it's two 
points. It can damage food, destroys food; it causes 
disease. All right, number 11. "Ways that bacteria 
are useful." You need four ways, four points. It 
decays plants and materials; it put nutrients back in 
the soil; it puts nitrogen there; it's used in making 
anti-biotics. 

Students are attentive to their teacher. The only digres- 
sion Involves the Influence the test they are about to take will 
have on their quarter's grade. Bruce asks, "Is this test going 
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to count on our grade for this quarter?" The teacher nods that 
It is» and Bruce says quietly* "Oh no." Several students echo 
the same response. Wendy recognizes Sal and he asks» "Are you 
going to tell us our grades for the quarter?" 

The teacher moves rapidly through the remaining questions 
without changing her procedure. She breaks off once to disci- 
pline Sal who persists In talking and Interrupting. In general^ 
however, the students remain attentive. It takes Wendy eleven 
minutes to provide answers for the 25 questions* 
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